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THE L & N POTENTIOMETER PYROMETER 


Charts 


Readable Charts 10 Inches Wide 


EADABLE charts, about 10 inches wide, on 
which the bright red tracings of single and 
two-point recorders, or the purple of the multiple- 
point recorders, stand out clearly against widely 
spaced rulings in pale green. Such are the records 
drawn automatically by L & N Potentiometer 
Pyrometers. 
L & N Catalogs list these Poten- Every temperature change shows distinctly. Charts are 
tiometer Pyrometers for auto- positive, trustworthy, easily readable to the guaranteed 


matic temperature control, for accuracy of the instrument, harmonizing in serviceability 
recording and for indicating. with the L & N Potentiometer Pyrometer itself. 


Special bulletins outline their L & N temperature records may be studied and com- 
application to various indus- pared readily—in the interests of economy, efficiency and 
tries. Write for Catalog 87-K precision of processes. 
and state your problem. ; 
LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 
Branch Offices Cleveland Chicago Houston Los Angeles San Francisco 


LEEDS & NORTHRUP 


L&NPotentiometer Pyrometers—Different from All Others—Most Accurate In Industry 
For Indicating, for Recording, or for Automatically Controlling Temneratures 
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ARMCO 


INGOT IRON 


--simplifies operations 
and keeps down culls 


Glasiron Tile is another porcelain enameled 
product widely specified by discriminating 
architects because of its colorful charm and 
sturdy protection. It is vitreous enameled on 
an ArmcoINGOT IRON base. A product of 
the Wolverine Porcelain Enameling Company, 
Detroit, Michigan. 


Back of this familiar symbol is nearly 
thirty years experience in the manufac- 
ture of special analysis iron and steel 
sheets and plates. When you seek an 
economical base metal be sure to see 
this triangle and the words ‘‘Armco 
INGOT IRON.’’ It is your assurance 
of consistent performance and fewer 
rejections. 


Wwre you use Armco INGOT 
IRON for an enameling base, 
you are virtually freed from those an- 
noying and costly troubles that go 
with ordinary materials. 


Blistering, pinholing, fish-scaling, 
crazing and warping—these produc- 
tion ailments are worries of the past. 
Armco INGOT IRON possesses every 
advantage so essential to profitable 
vitreous enameling—purity, consis- 
tent uniformity, homogeneity, degasi- 
fication, and a special processed sur- 
face which grips the enamel in a firm 
bond. 


ARMCO Engineers have had much 
experience in applying pure iron to 
specific enameling problems. Why not 
call on them to investigate your diffi- 
culties. They'll be glad to, if you will 
just communicate with the office near- 
est you. 


every Tuesday night Cincinnati 


Hear the famous ARMCO CONCERT BAND I 
{ Ten to eleven E. S.T 


AR 


THE AMERICAN ROLLING MILL CO. 
Executive Offices, Middletown, Ohio 


Export—The ARMCO International Corporation 


DISTRICT 
OFFICES: 


Chicago Detroit Pittsburgh 
Cincinnati New York St. Louis 
Cleveland Philadelphia San Francisco 
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NEW AND BETTER GRINDING ILS 


for faster. 


cheaper, steadier 
Production 


Sturdy! Easy-running! 
Trouble-free! Long-lived 
Grinding Mills that 
slice operation and 
maintenance costs to the 
very bone. Write at 
once for details and prices. 


MADE BY 


THE CAIN MACHINERY CO. O HOMME INC. 


2029 Ave PittssurcH Pa 
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For High Heat Transfer 
and High Refractoriness— 


Alundum Corrugated Plates 


N this 24 foot tunnel kiln, designed and 
built by Mr. H. G. Begeman* of New York 
for the Ward Leonard Electric Company, Mt. 
Vernon, New York, Alundum Corrugated Plates 
are installed in all zones. 


The patented corrugated shape makes possible 
a light weight plate of great strength—one that 
transmits heat faster than a plain plate because 
of the thin cross section. This results in more 
rapid heat transfer from the firing chamber to 
the ware chamber. 


‘NORTON | 


REFRACTORIES | 


NSA 


Alundum Plates have all of the fundamental 
qualities of fused alumina: 


Mechanical strength and chemical sta- 
bility at high temperatures 
NORTON COMPANY 


Worcester, Mass. Freedom from growth and loss of re- 
New York Chicago fractoriness through oxidation. 
Cleveland 


Rapid heat transfer compared with 
fire clay. 


* Now connected with General Kiln & Furnace 
Corporation. 
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WE CARE CALL STOCKED 


and fed up on colored ware 


WHO 
WILL BE THE SALESMAN 


with vision to turn the tide and bring us 


back to high standard white ware with texture 


strong, non-crazing and shapes highly artistic. 


Shows Dirt 


Must Be Clean 
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IT MAY SURPRISE YOU— 


Mild, Invigorating Weather 
in Toronto 


Week of February 16 


32nd Annual Meeting 


American Ceramic Society 


Photographs Taken 


in Midwinter 


at 


Toronto, Canada 


Unloading grain at one of the 
elevators on Toronto Harbor. 


(2) Sailing on Lake Ontario within 
ten minutes of Down-Town 
Toronto. 


(3) Lake Shore Boulevard, close to 
the City of Toronto. 
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To our 
— Advertisers: 
ENGLISH CHINA CLAYS 
ENGLISH BALL CLAYS Are your listings 
CORNWALL STONE 
TALC (STEATITE) in the 
BUYERS’ GUIDE 
correct? 
Dependable Qualities of 
Ceramic Materials for If 
all Branches of the 
Industry YOU 
desire additional 
HAMMILL & GILLESPIE, INC. listings, do not hesitate 
225 Broadway to write us. 
New York 


“We Have grade 
Broducts for 05 Years 
UNIFORMITY 


—is a feature of our Ceramic Raw Materials 
You furnish the Specifications; we supply the FELDSPAR 


Consolidated feldspar Corporation ) 


Erwin Feldspar Golding Sons Company 


Trenton, New Jersey 
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THE TELEPHONE SRINGS THE ADVANTAGES THAT COMFORT AND CONVENIENCE GIVE TO LIVING 


This is the 


telephone’s mission 


An Advertisement of the American Telephone and Telegraph Company 


IN THIS COUNTRY, a new type of 
civilization is being reared—a civi- 
lization of better opportunity for 
the average man, comfort and con- 
venience, business enterprise and 
higher standards that enrich the 
daily life of all the people. 

To build for this new age, the 
Bell System in 1929 expended more 
than 550 million dollars. These mil- 
lions were used to add new plant 
and further improve service. Hun- 
dreds of new buildings, millions of 
miles of wire, chiefly in cable, eight 
hundred thousand new tele- 
phones ~—-these were some 
of the items in the year’s 


program of construction. At the 
same time, better records were made 
for speed and accuracy in ser- 
vice. This American development 
of instantaneous communication, of 
fast, far-reaching speech, belongs 
not to the few, but to the many. 

It is the aim of the Bell System to 
permit each personality to express 
itself without regard to distance. 

This is part of the telephone 
ideal that anyone, anywhere, shall 
be able to talk quickly and at 
reasonable cost with anyone, any- 
where else. There is no 
standing still in the Bell 
System. 
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HIGH GRADE CLAYS 
UNIFORM— DEPENDABLE 


BALL CLAYS—For “Ivory” body, Electrical and High Tension Porcelain, Floor and 
Wall Tile, Refractories, Chemical Stoneware, Abrasives, Sanitary ware, Hotel service 
ware, Art goods, etc. 

Sagger Ball Clay—Excellent plasticity and strength, high burned porosity and mechani- 
cal strength, sagger records show 12 to 30 burns using high grog content. 

Large Storage Sheds.—Clays furnished either lump or crushed. Large volume of clays 
can guarantee good clean clays and prompt service all periods of the year. Let us send 
you samples and quotations. 


OLD HICKORY CLAY & TALC COMPANY 


Mines Hickory, Office Paducah, Kentucky, I.C.R.R.Co. Largest Independent 
Mine in the district. 
1918 1930 


Ball and Pebble Grinding Mills and Mixers 


247 Center Ave. 
Little Falls, New Jersey 


ABBE | 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PA. 


Potters Flint Placing Sand 


SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 
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A Striking Example 
of a Modern Flush Type 
Instrument Installation 
Over 50 Brown instruments. Includes 
24 automatic controls for flow, pressure, 
liquid level vacuum and temperature. 
Write for Catalogs. 


THE BROWN INSTRUMENT COMPANY 
4484 Wayne Avenue, Philadelphia, Pa. 


Branches in 20 principal cities 


to measure is to economize ' 
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FOR YOUR LIBRARY OF 
CERAMIC BOOKS 


Branner’s Bibliography of Ceramic Litera- 


Collective Index to 
Transactions (1920).............. $1.50 


Refractories Bibliography (1927) 
Magnesite Bibliography (1924) > $2.00 
Silica Bibliography (1924) 


Standards Report (1928)............. 2.00 
Enamel Bibliography (1929)......... 2.00 
Membership Roster (1929)........... 2.00 


20% discount is allowed to members on these 
valuable publications. 


AMERICAN CERAMIC SOCIETY 
2525 NORTH HIGH STREET 
COLUMBUS, OHIO 
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y, New and Better Source 


of Supply 


"THE Feldspar Milling 
Company of Bowditch, 
North Carolina, is now in 
production. 


There are several facts in 
regard to this operation that 


are of peculiar interest to ee 


Feldspar users. 


It offers a reliable, independent source of supply not affiliated with any 
other Feldspar interest, operating on a deposit proven for its uniform ex- 
cellence. 


The Company has on its 2000 acre ye seed in the shadow of Mt. Celo, 
a practically unlimited supply of high-grade rock. 


The plant is without equal in equipment and efficiency of operation. 


Production is under strict po ig’ control, and the plant capacity of 75 
tons per day and ample storage facilities insure dependable shipments 
under all conditions. 


Analyses accompany every shipment. 


The Harshaw Chemical Company, exclusive sales agents for Celospar, in- 
vite your inquiries and will gladly furnish samples. 


CELOSPAR 


Sold exclusively by 
«THE HARSHAW CHEMICAL COMPANY 


. (Formerly The Harshaw, Fuller & Goodwin Co.) 
Cleveland Chicago New York Philadelphia East Liverpool 
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COLD CRUSHING STRENGTH OF FIRE BRICK! 


By Hirmansu EK. Mirra? 
ABSTRACT 


Data on cold crushing strength in three directions, viz., flat, edge, and endwise of 
six brands of fire brick are given. Transverse strength data of all these brands are also 
given. Porosities of all the brick used in these tests were determined by the air-expansion 
method. The purpose of the investigation was to find whether it is possible to trans- 
late the values obtained for crushing strength of fire brick in one direction (flat) into 
values for the other directions (end and edge); to determine whether transverse strength 
data can similarly be transformed to crushing strength data and vice versa and whether 
porosity and crushing strength of fire brick are correlated. The data herein presented 
do not show the existence of any such simple. mathematical relationship between the 
different properties of the brick. 

A new capping material, a mixture of sand and molten sulphur, was used for the 
crushing tests, and was found to be more satisfactory than the other materials com- 
monly used for the purpose. 

It is recommended that in reporting crushing strength data of fire brick, the brick be 
tested on end. 

Introduction 


The purpose of this investigation was to determine (1) the cold crushing 
strength of fire brick in three directions, flat, edge, and endwise, (2) the 
possible mathematical relationship between the values of these crushing 
strengths, and (3) the best procedure for testing fire brick. 

The moduli of rupture and porosity were determined, to find whether 

porosity and the other two properties were correlated. 
No attempts seem to have been made to determine the 
crushing strength of fire brick in more than one direction. 
The standard practice is crushing the brick flatwise. The crushing strength 
of common brick is usually reported on flat, but investigations have been 
made to correlate crushing strength on flat and onedge. Here again data 
on end crushing strength are lacking. 

Using common brick, Bleininger* studied the relationship of crushing 
strength on edge and flat. He also determined the absorption of these 
brick in order to correlate absorption (porosity) and crushing strength. 
He used half-brick for his tests. The ratio of the values of crushing 
strength on flat:edge (for any one make of brick) is 1.153, according to 
Bleininger’s results. While he proposed an empirical formula connecting 


Literature 


1 Scheduled for the Annual Meeting, AmErRIcAN Toronto, Ont., 
February, 1930. (Refractories Division.) Received December 2, 1929. 

2 Research Associate, Eng. Expt. Station, Ohio State Univ., Columbus, Ohio. 

3 The investigation was undertaken at the suggestion of Committee C8, of the 
American Society for Testing Materials and authorized by the Advisory Council of the 
Engineering Experiment Station, Ohio State University, as a research project of the 
Station. 

4 A.V. Bleininger, Trans. Amer. Ceram. Soc., 12, 564 (1910). 
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crushing strength and porosity he recognized its limitations and stated that 
“crushing strength of clay products increases primarily with hardening 
and only secondarily with the decrease in pore space.”’ 

Ries® made a similar study as above with brick from western Canada. 
He found that while none of the brick with high absorption shows a high 
crushing strength, not all of those with lower absorption show a high 
figure for the crushing strength. There also seems to be no definite ratio 
between the crushing strength on edge and flat, cases being found by him 
where the flat strength was higher than the edge strength; in other cases 
the reverse was true. 

Williams® tested Oregon brick for compressive strength, modulus of 
rupture, and also absorption. Asa rule, the brick showing lower strength 
have higher absorption. 

Orton’ also studied absorption and crushing strength, both on end and 
flat and used half-brick for crushing-strength tests. His value for the ratio 
of crushing strength on edge: flat was very nearly the same as that of 
Bleininger’s.* According to Orton, it is not safe to translate data obtained 
for one direction into terms of the other direction, since in the first place 
one has to be sure that the average value obtained for one direction repre- 
sents a fair mean value and that the individual variations from the mean 
are not great. Unless an unusually large number of brick are tested the 
average value will be comparatively meaningless. Other factors that go to 
make for this variation are cited. 

McBurney* made a study of compressive strength of building brick on 
edge and flat and also on their transverse strengths. His ratio for com- 
pressive strength in the two directions is far different from that obtained 
by Bleininger* and Orton.’ His values were the averages of the values 
obtained for a large number of brick. The possibility of inferring com- 
pressive strength from a transverse-strength test or vice versa is open to 
large errors for any given make of brick. 

A simple formula has been proposed by Griffith’ connecting absorption 
and crushing strength, but its general applicability is doubtful. 


Methods and Experimental Details 


Fire brick were obtained from two representative manufacturers, each 
of whom supplied three brands of brick, (1) semi-dry pressed, (2) auger- 
machine re-pressed, and (3) hand-made. 

Crushing strengths of all six groups of the above brick were determined 


5 H. Ries, Trans. Amer. Ceram. Soc., 14, 82-86 (1912). 

6 Tra A. Williams, ibid., 17, 660-66 (1915). 

7 E. Orton, Jr., ibid., 18, 686-760 (1916). 

8 J. W. McBurney, Jour. Amer. Ceram. Soc., 12, 217 (1929). 
9 J. H. Griffith, 737d., 8, 108-12 (1925). 
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in three directions, viz., flat, edge, and endwise. Five brick each of any 
one group were used for individual tests. In testing for crushing strength 
whole brick were used. This, it will be noted, is a departure from the 
accepted procedure of using half-brick for such tests. 

In addition the transverse strength of each brand of brick of both the 
manufacturers was determined. 

The porosity of every brick that was used in these tests was determined 
by the air-expansion method. 

Experimental 


The first essential was to decide upon a 
suitable capping material for the brick to be 
tested. For this purpose common brick were used and the following ma- 
terials were tried as capping materials: (a) sheet lead, (b) gypsum, (c) 
cement and gypsum, (d) Lumnite cement and gypsum, (e) cardboard, (/) 
mixture of silica sand and molten sulphur, and (g) rubber. 

Each capping material, except rubber, was tried on five common brick, 
and the crushing strength (flat) was determined. All these brick were of 
the same make. The average of five values obtained with each capping 
material is reported. While using rubber, fire brick were used and these 
were tested on end. For the purpose of comparison more fire brick of the 
same make were tested on end using sulphur and silica sand as the capping 
material. The maximum and minimum deviations in per cent of the 
value of crushing strength, from the average value obtained with each 
of the capping materials used, are also given. The results are given in 
Table I. 


(1) The Capping Material 


TABLE I 
Av. value Max. and min. de- 
of crushing viations from 
Capping strength av. value 
material Brick (Ibs. /sq. in.) (%) 

Sheet lead Common brick 7915.99 +13.68 
— 10.92 

Gypsum Common brick 9880 . 52 +28 .67 
— 24.15 
Cement and gypsum Common brick 12,357.68 +14.83 
— 14.38 
Lumnite, cement and gypsum Common brick 15,453.51 + 6.22 
— 15.86 
Cardboard Common brick 8503. 53 +15.22 
— 14.39 
Sulphur and silica sand Common brick 10,607 . 62 + 5.82 
— 3.72 
Rubber Fire brick 3300. 62 +35.55 
— 24.99 

Sulphur and silica sand Fire brick 3608 . 46 +10.8 

9.8 


Jourdain’? used rubber as the capping material for determining the crush- 
ing strength of silica brick. Using 5 cm. cubes cut from the brick, he is 


1 A. Jourdain, La Céramique, 31 [485], 230-38 (1928). 
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reported to have obtained values for crushing strength for the same make of 
brick, agreeing within 5 to 6%. Using full-sized brick and rubber as the 
capping material we have been unable to obtain such close agreement. ‘The 
maximum and minimum deviations with rubber were about as high as 
36 and 25 (Table I). The same make of brick with sulphur and silica 
sand as the capping material gave the corresponding variations as 11 and 
10 approximately (Table I). A perusal of the last column in Table I 
shows that the maximum and minimum deviations from the average 
values were the least when the sulphur and silica-sand mixture was used. 
In one instance it is as low as6% and 4%. It is recognized, however, that 
such close agreement is rather exceptional; for the very nature of ceramic 
materials preclude such general close agreement. Similarly, it is believed 
that the close agreement of the crushing-strength data reported by Jour- 
dain’ is accidental rather than due to the use of rubber as the capping 
material. 

Nevertheless Table I and Tables II to VII show that the sulphur-sand 
mixture tends to give more uniform results than any other materials that 
were used for capping. The reason for this is probably due to the fact that 
the resultant cap with sulphur-sand mixture has a very smooth surface 
and the applied load was accordingly more uniformly applied. It was 
therefore finally decided to use this mixture as the capping material for all 
subsequent crushing tests. Another advantage in its use is that the brick 
are ready to be crushed almost immediately after they are capped. 

The only difficulty experienced in its use was in keeping a mass of the 
material in a molten state for a sufficient length of time. Since sulphur 
has more than one melting point, the molten material tends to re-solidify 
on slight overheating. But this is by no means a serious objection to its 
use. 

The use of sand and sulphur for our purpose was suggested by its known 
use in other fields where its beneficial properties of quick setting and high- 
tensile strength are utilized, as in joining sewerpipe joints, reported by 
Bacon and Davis." 

Wind-blown silica sand and commercial sulphur 
in equal proportions were mixed together and heated 
in a cast-iron ladle over a gas burner. When the mass melted the gas was 
turned low and this was usually enough to keep the mass in a molten state 
during the period of capping. The molten mixture was poured into a rec- 
tangular hollow frame of thin strips of tin, resting on a slightly warm steel 
plate. The frame was slightly larger than the area of the brick surface to 
be capped. In the case of end and edge capping a vertical slot arrange- 
ment fixed on the base plate was used which thus ensured a perfectly cor- 
rect posture of the brick in the testing machines. After the molten mass 


(2) The Capping 


11 R. F. Bacon and H. S. Davis, Trans. Amer. Chem. and Met. Eng., 24, 65-72 (1921). 
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was poured inside the frame, the brick surface was pressed into it, sliding the 
brick along the guides as previously stated. The mass set quickly holding 
the brick firmly. By gently tapping with a hammer the capped brick was 
easily removed, if the plate had been previously coated with motor oil. 
The frame was easily detached from the inclosed capping material by 
tapping at the diagonally opposite corners. The opposite face of the 
brick was similarly capped and the brick was 
then ready for the crushing machine. 
The machines used were 
pound Olsen and a five- 
hundred-thousand-pound Riehlé column test- 
ing machine. All flat and edge tests were 
run on the Riehlé and the end tests on the 
Olsen machine. The brick were carefully 
centered before each test. 

For modulus of rupture tests, the Olsen 
machine was used. The brick were mounted 
as shown in Figure 1. The brick rested on 
knife edges eight inches apart. 

During the application of the load the beams 
of the machines were kept floating and that load which caused the beam 
to drop was taken as the total breaking load for the brick in question. 
Knowing this, the crushing strength in pounds per square inch for the 
brick could be calculated from the formula: 


Fic. 1.—Olsen machine used 
for transverse strength tests. 


Ww 
Crushing strength = ry 


where W = total breaking load (Ibs.) 
and a = loaded area (sq. in.) 


Similarly the modulus of rupture, R, in pounds per square inch was cal- 
culated from the formula: 


3WL 
where W = total load at which brick failed (lbs.) 
= distance between supports (in.) 
b = width of brick (in.) 
d = depth of brick (in.) 


For porosity determination the brick 
were dried for about forty hours at a 
temperature of 110°C, cooled in a desiccator to room temperature before 
putting them in the porosimeter. The air-expansion method of porosity 


(4) The Porosity Determination 
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determination enabled whole brick to be used. The apparatus used was 
practically the same as used by Pressler.'* 
The porosity was calculated from the formula: 


P= xX 100 
Ve 
where P = porosity (%) 
> = bulk volume of brick (cc.) ‘ . 
V, = volume of brick container (cc.) 
V,' = total air space in brick container with a brick inserted, including the open- 
pore space of brick 
calculated from the formula: 
vi = V2R2 
— Rs 


where V2 = volume of auxiliary air container 
R, = first reading of manometer 
R; = second reading of manometer 


To obtain the bulk volume of the brick its length, breadth, and thickness 
were obtained by means of slide calipers. Five measurements of each 
dimension were taken and the average of each of these values was used in 
the calculations. 

Experimental Results 


The experimental data obtained are recorded in Tables II to VIII below: 


TABLE II 


de- 
de- 


and 


and 
value 
viations from mean 


(Ibs./sq. in.) (flat) 
value 

viations from mean 

Crushing strength (Ibs 


Crushing strength 


AJ 25.68 9456.72 Mean = Perfect break AT 25.07 8015.62 Mean = Imperfect break 
9542.4 6940.77 
AO 25.07 9457.76 Deviation AU 25.51 6084.85 
+6.0% 
AP 25.81 10115.55 —2.7% “ . AV 25.75 5723.52 Deviation Perfect break 
+17.8% 

Al 25.58 9282.05 AQ 25.37 8177.99 —17.5% Imperfect break 
AL, 23.73 9400.09 24.93 7574.19 Perfect break 

A2 24.64 6347.85 Imperfect break 

A3 24.534 6454.06 ie 9 

AF 23.75 6786.52 

AH 24.05 6327.33 « = 

AI 24.01 7915.81 Perfect break 

12 B. E. Pressler, Jour. Amer. Ceram. Soc., 7, 154 (1924). 
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sv 33 3 
AR 25.59 4001.35 Mean = Perfect break AB 22.19 948.16 Mean = 
3608. 46 1076.7 
AX 24.48 3730.53 n = AC 25.85 1136.01 
AW 25.89 3730.33 Deviation 9: 9 AD 23.29 1221.24 Deviation 
+10.9% +13.4% 
AZ 24.77 3257 . 86 —9.7% - "3 AE 23.37 991.38 —11.9% 
AG 23.49 3322.25 ad a AA 23.77 1086.85 
A = Semi-dry press 
TABLE III 
> > 
~ v 
43 
— 
Bl 25.15 7378.66 Mean = Perfect break BS 25.37 8924.43 Mean = Imperfect break 
8266.46 with cones 8445.13 
B2 25.10 9029.98 Deviation = BU 25.08 8086.09 Deviation * o 
+27.4% +5.7% 
B3 25.84 10,530.15 —15.5% BF 25.11 8928.33 —8.0% os 
BY 26.70 6983.7 BQ 24.56 8516.02 o 
BZ 25.7 7409.93 BG 25.69 7770.76 
> 
Qa 
as = 
be 
ae = 
BM 25.85 11,952.33 Mean = Perfect break BH 25.10 2127.35 Mean = 
10,181.90 2271.69 
BN 25.76 9248.00 BI 24.84 2391.53 
BP 25.46 10,066.70 Deviation - = BJ 24.20 2241.57 Deviation 
+17.4% +5.3% 
BR 25.97 10,204.49 —9.2% BK 22.51 2369.42 —6.4% 
BA 24.59 9438.10 oie xs BB 24.89 2228.60 


B = Auger-machine re-pressed 
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TABLE IV 
= 
=> 
&E 
ge 
& os Az a 
CM 33.53 3108.65 Mean = Perfect and cones CP 34.43 
3330.58 
CT 34.69 3267.14 Deviation Crumbled CQ 34.59 1514.58 
+9.8% 
CX 34.12 3252.25 —6.7% CR 34.65 
CA 31.58 3656.66 CY 32.93 2524.27 
CB 32.19 3368.18 
¥ 35 
> Eg > 
CG 32.04 2246.79 Mean = Perfect break CC 32.45 
2055.75 
CH 31.27 2244.40 = cD 33.61 
cI 32.53 1933.20 Deviation CE 32.43 
+ 9.3% 
CJ 33.48 2128.38 —16.0% CF 33.65 
CK 32.89 1725.97 
C = Hand-made 
TABLE V 
3 
32 
bo 
as d | as 
Is 23.5 3026.3 Mean = Pérfect break IE 25.91 2655.9 
3217.52 
IT 28.13 2680.3 Deviation " IF 28.76 1548.6 
+19.2% 
IU 29.10 3213.9 —16.7% IH 27.12 2305.6 
IV 27.72 3332.9 Ij 27.69 2274.5 
IW 26.25 3834.2 _ IK 26.51 2476.1 


Mean value and devia- 
tions from mean 


1715.54 


1277.85 Deviation 


+47.1% 


—25.5% 


of rupture 


(Ibs./sq. in.) 


Modulus 


762.28 


547.95 


660.94 


453.58 


2 
> 


Mean = 
2252.14 

Deviation 
+17.9% 
—31.2% 


tions from mean 


Remarks 


1545.44 Mean = Perfect and cones 


Mean value and devia- 


Deviation 
+25.8% 
—25.2% 


Remarks 


Perfect break 


: 
n 
| 
= 
606.2 
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IP 
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Brick 
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Jw 
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J = Auger-machine re-pressed 


& 
be 
26.25 1138.5 Mean = Perfect break IB 25.71 276.96 
1022.1 
27 .06 934.2 Ic 28.39 229.68 
26.33 1124.1 Deviation 7 > ID 28.20 255.84 
+11.4% 
27.46 860.1 —15.9% II 27.14 222.00 
26.94 1053.6 IM 29.11 204.48 
I = Semi-dry press 
TABLE VI 
~a 
ae 
fy §&8 > &8 
99 3477.1 Mean = Perfect break JO 25.24 4720.3 Mean = 
3844.76 3978.84 
.67 3935.6 Deviation JP 26.89 3428.1 
+20.6% 
22 4011.1 —17.7% JQ 26.57 3661.6 Deviation 
+18.6% 
61 3164.3 JR 26.03 3991.1 —13.8% 
61 4635.7 JX 25.87 4093.1 
> 2 
te = 
i 
25.81 3107.2 Mean = Perfect break JJ 25.96 690 
3417.74 
25.77 3419.2 { Deviation JK 26.84 709.4 
26.63 3141.5 JL 26.63 717.6 
+12.3% 
25.18 3839.6 — 9.1% JM 26.78 820.8 
25 . 67 3581.2 JN 26.27 830.4 
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Mean = 
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+10.2% 
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TABLE VII 
= 
wf re of 
2 § #2 2 § #2 : 
2 
HM 26.11 6196.1 Mean = Perfect break HG 26.73 4276.9 Mean = Perfect break 
5754.9 4407 .06 
HN 25.96 5884.1 Deviation = = HH 26.09 4658.5 “ 
+ 7.7% 
HO 27.01 5045.8 -—12.3% HI 26.43 3841.6 Deviation 
+ 6.5% 
HF 26.76 5928.2 HJ 27.06 4566.5 —12.8% 
HI 25.97 5720.3 = = HK 27.25 4691.8 
sg 
~ 
ne o& om 
» Eg bes zg 
HV 26.35 3764.5 Mean = Perfect break HA 25.51 772.8 Mean = 
3124.3 745.2 
HW 26.34 3374.4 Deviation - “3 HB 26.22 736.8 Deviation 
+20.5% +14.0% 
HX 29.11 1867.3 —40.2% 7 7 HC 26.89 712.8 —12.2% 
HY 25.73 3274.0 HD 26.68 654.0 
HZ 25.55 3341.5 HE 25.56 849.6 
H = Hand-made 
TABLE VIII 
Ratio Series A Series B Series C Series I Series J Series H 
End:edge 1:1.92 1:0.838 1:0.84 1:23.20 1:1.64 1:1.41 
End: flat 1:2.64 1:0.81 1:1.62 1:73.15 1:1.13 1:1.84 
Edge:flat 1:1.38 1:0.98 1:1.94 1:1.43 1:0.97 1:1.31 


In Tables II to VIII it will be noticed that the brick were marked by 
the use of a series of letters followed by another letter series or numeral 
for identification. All brick that have the same initial letter were made 
by the same process of manufacture. In this way all brick marked A are 
semi-dry pressed, B are auger-machine re-pressed, and C are hand-made. 
Brick marked A, B, and C were supplied by one manufacturer. The 
corresponding brick of the other manufacturer were designated by I, J, 
and H. 


j 
/ 
. 
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In Tables II to VII the per cent porosity of each of the five brick used 
for any one test is noted. The crushing strength in pounds per square 
inch is given in the next column. The next column gives the average 
values of the five given in the previous column; 
it also gives in per cent the maximum and 
minimum deviations of these values from the 
mean. Similarly, the values for modulus of 
rupture are given at the extreme right end of 


Fic. 2—AW: photo- 
graphed in machine just 
after failure occurred. Fic. 3.—Semi-dry pressed bricks tested flatwise. 


these tables. The columns designated “‘remarks’’ describe the types 
of fracture when the brick failed under load. Figures 2 to 9 further 
show these fractures in detail. 

Table VIII brings out the values of the ratios of crushing strength in the 
different directions for the same makes of brick. The ratios of moduli 
of rupture to end- 
crushing strength are 
also given. 


Discussion of Results 


There does not seem 
to exist any simple 
mathematical rela- 
tionship between po- 
Fic. 4.—Semi-dry pressed brick tested edgewise. rosity and crushing 


strength. 

In all cases except the edge tests on series AT, AU, AV, AQ, A4 (dry- 
press brick of one manufacturer, Table II), and on series BS, BU, BF, 
BQ, BG (auger-machine re-pressed brick of the same manufacturer, 
Table III), the brick showed ideal fractures on failure under load. In the 
exceptional cases just mentioned fractures were as shown in Figure 6. 
A diagonal fracture seems to be their characteristic and a small fraction of 
these seem to stand out without being crushed. From the nature of their 
fractures it would seem that they were eccentrically loaded. But great 
care was taken to avoid eccentric loading and the cause for such type of 


— 
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failure must be sought elsewhere. Additional brick of the series AT, AU,... 
were crushed on edge and they also showed the same type of fracture. 

The study of Table VIII giving ratios of values of crushing strength in 
one direction to those in other 
directions is interesting. 

In the case of one manufac- 
turer (series I, J, H) the end- 
crushing strengths of all three 
makes of his brick were the 
lowest; the edge-crushing 

Fic. 5.—Re-pressed brick tested flatwise. strength was higher than the 
end-crushing strength while 

the flat-crushing strength gave the highest values, except in the case of 
series J where flat-crushing strength was lower than edge-crushing strength. 

But the same is not true for the other kind of brick. In series A (dry- 
press) this relation is still true 
but in the case of series B 
(auger-machine re-pressed) end- 
crushing strength is highest and 
edge-crushing strength is higher 
than the flat-crushing strength. 

In series C (hand-made) the 
end-crushing strength is higher 
than the edge-crushing strength 
but is less than the flat-crushing Fic. 6.—Re-pressed brick tested edgewise. 
strength. 

Comparing now the different ratios for similarly made brick of the 
two manufacturers, that is, comparing Series A with I, B with J, and C 
with H, there is a faint similarity 
in the values of these correspond- 
ing ratios. These are end:edge 
for series A and I; end:flat for 
series B and J and C and H; 
edge:flat for B and J and A and I. 
Others do not show any similarity 
Fic. 7.—Hand-made brick tested flatwise. € alll. 

Similarly the ratio of modulus 
of rupture to crushing strength does not bring out the existence of any 
mathematical relationship. In other words it is not possible to form an 
estimate of crushing strength of a brick from its transverse-strength value. 

From these experiments it seems justified to recommend that the brick 
be tested on end, in order to get an accurate measure of the cold crushing 
strength. Against this, the objection would be raised that in actual service 
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conditions brick are seldom loaded on end. This is no doubt true. But 
from theoretical considerations flat testing does not give an accurate value 
for the crushing strength, for as pointed out by Douty during a discussion of 
Bleininger’s* paper that ‘‘the 
crushing tests of any specimen 
in which the dimensions along 
the application of the load is 
less than the cross-dimensions, 
will give an exaggerated value, 
and that the variations in 
results and the irregularity of 
the fracture is due to the im- Fic. 8.—Hand-made brick tested edgewise. 
proper proportioning of the 

prism.”” From this standpoint the end crushing would be the most satis- 
factory, and better even than edge crushing. In addition our experimental 
data show that all brick tested endwise failed with ideal fracture. More- 
over, brick of all makes could be tested on the two-hundred-thousand- 
pound machine when tested on end, whereas most flat and edge testings 
would have to be done 
on a five-hundred- 
thousand-pound ma- 
chine. There are few 
laboratories equipped 
with such machines. 


Conclusions 


The data presented 
appear to justify the 
following conclusions: 
(a) Within the rather 
narrow range of po- 
rosities examined no simple mathematical relationship exists between the 
porosity of fire brick and their cold crushing strength or moduli of rupture. 

(6) No simple mathematical relationship exists between the crushing 
strength in three different directions of the same brands of brick. 

(c) No simple mathematical relationship exists between moduli of 
rupture data and cold crushing strength data. 

(d) Fire brick should be tested on end. 

(e) A-sulphur-silex cap is the most satisfactory for crushing tests. 

Note—Acknowledgment is made to George A. Bole, Research Professor, O.S.U., to 
the Research Advisory Comm. C 8, A.S.T.M., and to Guy Cooper, mechanic of the 
Eng. Expt. Station, O.S.U. 
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Fic. 9.—AR (dry-pressed); BR (re-pressed); CI 
(hand-made). All tested on end. 
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THE ADAPTABILITY OF VARIOUS METHODS TO THE COLOR- 
DETERMINATION OF WHITEWARE BODIES! 


By W. MEYER 


ABSTRACT 


A reliable and convenient instrument is needed to measure the absolute color of 
nearly white ceramic bodies. Various instruments and methods for color measurement 
are here described and criticized. Nearly all of them neglect the importance of the 
source of illumination. A method of color measurement is given, and although the 
Klett-Ritchie spectro-colorimeter was found to be unsatisfactory for this work, it is be- 
lieved that the modification of the Pfund colorimeter suggested here would be a reliable 
and convenient instrument for plant use. 


Scope of Work 


The investigation on which this report is based was undertaken to de- 
termine the adaptability of the Klett-Ritchie? spectro-colorimeter to the 
measurement of the color of nearly white ceramic bodies. Although 
this instrument was found unsuitable, it is believed that the results show 
the possibility of making an improved instrument that will be more re- 
liable than those which have formerly been used. 


Introduction 


The problem of determining the relative color of nearly white ceramic 
bodies and glazes has always been difficult because the eye is insensitive to 
slight differences of color in substances that approach whiteness. 

The measurement of the whiteness of a substance is important in the 
paper industry, in the paint industry, and in the whiteware division of the 
ceramic industry. Certain papers are graded according to their whiteness. 
There is a constant effort to improve the-olor and covering power of white 
paints. It is often desirable, in ceramics, to obtain the whitest body 
possible. It is desirable to have standardized, scientific control in these 
three branches of manufacture, and for this purpose a reliable method for 
measuring color is necessary. 

Before discussing the methods that have already been suggested and 
tried, it is necessary to consider the three variables involved in the accurate 
measurement of color. 

Color 

To define or to describe accurately a color, it is necessary to use three 
terms’: 

Hue is the quality of light radiated or reflected from any source; ¢.g., 


1 Published by permission of the Dept. of Mining Engineering, Stanford Uni- 
versity, Calif. Scheduled for the Annual Meeting, AMERICAN CERAMIC SOCIETY, 
Toronto, Ont., February, 1930. (White Wares Division.) Received August 27, 1929. 

2“An Improved Spectro-Colorimeter and Color Studies of Ferric-Chloride Solu- 
tions,’ thesis by K. S. Ritchie, Dept. of Chemistry, Stanford Univ. 

3’ A. H. Munsell, A Color Notation, 7th ed., pp. 18-19. 
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red, yellow, blue, or any color in the spectrum. It is the sensation caused 
by the preponderance of light of any one wave-length received on the retina, 
and it is governed by this wave-length. 

Value is the quantity of light radiated or reflected from any source. 
It may be called the intensity. It depends on the integral visible radia- 
tion from the source, and this is governed by the amplitude of the light 
waves radiated. 

Chroma is the purity of light radiated or reflected from any source. 
This could be taken as the purity of the white, gray, or black present 
in the color, or the purity of the hue present. It is usually taken as the 
latter, but in this paper it will be spoken of as the purity of the white light, 
since that is the color under discussion. 

Applying these definitions, it is seen that a pure white body (the color 
of the body is the color of the light reflected from it) has no hue, since 
there is not a preponderance of light of any one wave-length reflected. Its 
value is one, since it reflects all light incident upon it. Its chroma is one, 
using chroma as the purity of white, because there is no hue. 

If the definitions are applied to a pure spectral color, a green for example, 
it can be said that the hue is green, the value is equal to the ratio of the 
light reflected to that which would be reflected from a pure white body, 
and the chroma is zero, since there is no white or gray light reflected. 

Similarly, black has no hue, value, or chroma, while gray has value, 
varying from zero to one exclusive, and a chroma of one, but has no hue. 
Any color other than those which have been mentioned has hue, and values 
of chroma and value which are less than one. 


Methods of Color Measurement 


The methods of measuring color can be put into two classes: those 

making use of instruments which are capable of measuring the relative 
brightness of light of various wave-lengths, and those by which the in- 
tegral colors are matched directly by eye. 
Only those instruments capable of measuring 
hue as well as value will be considered here, 
and the many and various makes of these will not be discussed in detail. 
The instruments in the desired class may have any one of the four names: 
photometer, spectro-photometer, colorimeter, or spectro-colorimeter. 

There are two general types of instruments available: those using filters 
to differentiate the color into light of various wave-lengths and those using 
prisms for this purpose. The former are usually used in trichromatic-, 
and the latter in monochromatic- or spectro-colorimetry. 

The Pfund colorimeter‘ is probably used more in 
color work than any other instrument. It is de- 


* Proc. A.S.T.M., 20 [11], 440-50 (1920). 


Instrumental Methods 


Pfund Colorimeter 
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signed especially for measuring the color of nearly white opaque bodies. 
It makes use of three filters: red, green, and blue, transmitting wave- 
lengths of 0.625u, 0.550u, and 0.460y, respectively. Each of these filters 
is used in turn and the radiation from the body being tested is compared to 
that from a given source. The principle of multiple reflection is used to 
exaggerate the difference in color between the source of light and the test 
body. The light is reflected from one surface of the tested material to 
another several times before it reaches the eye. The intensity of the 
light from the fixed source is varied for comparisons by changing the angle 
of the ground glass reflector which reflects the light to the eyepiece. A 
pointer attached to the axis of this reflector indicates on a scale the in- 
tensity of the reflected light. 

The values obtained with the Pfund colorimeter are only relative. They 
show the intensities of each of the three bands of light used, compared to 
those from the given source, but they do not show the integral color or the 
chroma, and, in extreme cases, might not indicate the proper hue. 

Pfund says: ‘‘While this colorimeter lends itself admirably to the meth- 
ods of monochromatic colorimetry, this method has not been used because 
it demands a standard source of white light and a highly trained ob- 
server.’’ It would seem that this is not true. With a properly calibrated 
spectroscope attachment, the observer would need no more training 
than the operator of the original instrument. In place of a standard 
source of white light a standard source of light not necessarily white can 
be used, providing the spectral distribution of its radiant energy is known. 
Now, if the ground-glass reflector is replaced by one of magnesium car- 
bonate, which is recognized as standard white in color work, and the 
filter arrangement and eyepiece be replaced by a spectroscope of sufficient 
resolving power, the result will be an instrument capable of measuring 
accurately the hue, chroma, and value of any color in terms of the color 
of magnesium carbonate. 

Unless the source of light in the Pfund instrument has a known spectral- 
energy distribution curve, measurements with that instrument merely 
represent the color of one unknown in terms of another unknown (in this 
case the color of the light radiated from the lamp used), for if the lamp is 
not standardized the amount of light radiated in each of the three wave 
bands is not definitely known, and hence the integral color of the light 
reflected from the ground-glass mirror is unknown. 

In plotting the results according to the Pfund method, the per cent re- 
flection of the light in each of the three wave bands is plotted against the 
wave-length for the body tested. Apparently the same weight is given to 
each of the three measurements, for the line representing pure white would 
be a straight line parallel to the axis. In reality, the curve for pure white 
would be much different. Suppose a tungsten-filament lamp is used with 
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a filament temperature of approximately 2700°K, the relative amounts of 
light radiated in the red, green, and blue bands, compared to that in the 
band of maximum radiation, are approximately 50%, 89%, and 2%, 
respectively.’ Thus, even though a body may be very deficient in the re- 
flection of blue light, it is not as poor a reflector as the Pfund system would 
make it appear. 

Two bodies are exactly the same color in any light only when the spectral 
distribution curves of their reflected light are identical. If these curves 
are similar, that is, if the ratio of the values of one to the values of the 
other is constant for all wave-lengths of the visible spectrum, the two 
colors will be equal, except for intensity or value. Since the Pfund colorime- 
ter determines only three points on this curve, and does so with doubtful 
reliability, due to the inefficiency of the filters and the method of plotting 
described above, it is highly improbable that two bodies which, according 
to this instrument, have the same color anal¢sis will be the same color 
when subjected to any kind of illumination. 

The Ives colorimeter® is similar in principle to the 

Pfund instrument, and the same criticisms will 
apply in most part. It makes use of a series of filters for obtaining mono- 
chromatic light of various wave-lengths, but does not utilize the multiple- 
reflection principle. For this reason it is probably not as accurate as the 
Pfund instrument. A magnesium carbonate block is used, against which 
the reflection of the test piece is compared. It is not specified whether or 
not the lamp which is sold with the instrument as a source of light is 
standardized for a given set of conditions. The conditions for operation, 
with respect to voltage, are not mentioned and, since a change of 1% in 
voltage for a 110-volt lamp causes changes of current, wattage, and re- 
sistance of approximately 0.6, 1.6, and 0.4%, respectively,’ the standardiza- 
tion of the lamp for any one voltage would be of little value unless adhered 
to closely. These variations with voltage are accompanied by increased 
or decreased temperature of the lamp filament, and a corresponding differ- 
ence in the spectral distribution of the radiated light. 

The intensity of the beam of light reflected from the magnesium car- 
bonate is controlled by means of a variable slit. This method is probably 
not as delicate as that used in the Pfund colorimeter. 

Lovibond Tint-Photometer The Lovibond tint-photometer* is an instru- 
ment for comparing integral colors. It 


Ives Colorimeter 


5 See Fig. 3, p. 108. 

6 Fisher Scientific Co., Pittsburgh, Pa., Catalog of Laboratory Apparatus and Re- 
agents. 

7 W. E. Forsythe and A. G. Worthing, The Properties of Tungsten and the Charac- 
teristics of Tungsten Lamps, Nela Research Laboratory, Cleveland, Ohio, p. 26 
(1924). 
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utilizes a large set of filters of various shades and tints of the three spectral 
colors, red, green, and blue. The source of light is daylight. Light from 
the northern sky with avoidance of direct sunlight is recommended. A 
standard white is placed by the side of the body being tested, and various 
filters are interposed in the path of the light reflected from the white body 
until the observer can distinguish no difference in color. The filters are 
graduated to transmit different amounts of light of their particular hue. 
In this way an analysis of the color is obtained. 

The chief objection to this instrument is the source of light used, which 
varies with the time, place, and weather conditions. The same criticism 
applies to the filter system as to that of the Pfund colorimeter. The colors 
of the filters are also not permanent. Another objection is the inherent 
difficulty of distinguishing slight differences in the integral color of nearly 
white objects. 

The Lummer-Brodhun spectro-photometer® 
is an example of the type of instrument 
making use of the spectrum. It is es- 
pecially adapted to the comparison of the spectral distribution of light 
from two radiant sources, such as two lamps. Variable slits are usually 
used to change the intensity of either or both of the beams of light. 

The K6nig-Martens spectro-photometer® is 
another instrument of this type. Being 
adapted essentially to the same purpose as the 
above instrument, it is not suited to the measurement of diffuse spectral 
reflection as desired. 

A combination of nicol prisms is used for brightness comparisons. One 
prism can be rotated, thus reducing the amount of transmitted light from 
one source. 

The Bureau of Standards, at Washington, D. C.,° has a very elaborate 
apparatus for measuring the absolute color of opaque substances by re- 
flection. A K6nig-Martens spectro-photometer is used for the mono- 
chromatic brightness comparisons, and diffuse illumination of the speci- 
mens is accomplished by a unique arrangement. The paper does not state 
whether or not the composition of the light incident upon the specimens 
is known. If not, it is the only weak point in the method used. 

This apparatus, because of its cost, is not practical for commercial plant 
use. 

There are many other instruments available, but they are probably 
less important than those already mentioned, and these cover practically 
all variations now in use. 


Lummer-Brodhun Spectro- 
Photometer 


K6nig-Martens Spectro- 
Photometer 


8 Sir Richard Glazebrook, Dictionary of Applied Physics, pp. 737-54. 
® Bur. Stand., Jour. Research, 1 [5], 793 (1928). 
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Direct Comparison Methods 


The two best known color systems for direct comparison methods are 

those of Ridgway and Munsell. A method suggested by Ashley, and the 
use of color wheels, will also be discussed. 
The Ridgway system!’ is an attempt ‘‘to supply 
a ready or convenient means of identifying and 
designating’’ colors. Ridgway has arranged the solar spectrum in a circle, 
joining the violet and red by a series of red-violet hues. He then divided 
the circle into thirty-six sections or hues, with an attempt at equal changes 
from one to the next. With the aid of a color-wheel and Maxwell disks 
he obtained 1115 colors by using disks of black, white, neutral-gray, and 
the thirty-six hues in various combinations. The neutral-gray consists of 
a mixture of red, green, and violet equal to a mixture of 79.5% black and 
20.5% white. 

Ridgway refers to the hues-plus-black as shades and the hues-plus-white 
as tints of the particular hue in question. He adds a series of 45, 70.5, 
and 87.5 of black to each of the thirty-six pure spectrum colors to give the 
shades, and a series of 9.5, 22.5, and 45% of white to give the tints. To 
each of the pure colors, shades, and tints, he adds in turn 32, 58, 77, and 
90% of neutral-gray. Besides the colors resulting from these mixtures, 
there are a few from more irregular variations. 

After determining with the color-wheel the proportions of the pigments 
to mix, the colors were painted on color plates for use in’ comparisons. 
These plates are used by matching the color of the unknown with the proper 
one on the plate. The colors are designated by numbers, superscripts, 
and letters, such as 3’’’f, 4’’d, etc. 

This system is no doubt a very good one for art and similar color work, 
but is not convenient and reliable for scientific work. One objection 
is the comparatively wide variation between the tints and shades. The 
method depends on the ability of the eye to distinguish not only slight 
differences in intensity, but in hue as well. This is more difficult for the 
average person, especially when the color approaches white. 

The neutral-gray used has different reflecting properties in light of one 
color than of another, because of its composition from only three spectral 
colors. Thus any color containing the neutral-gray will have reflecting 
properties varying with the color of the incident light. It is seen that 
unless all comparisons are made in the same light, they will not be reliable. 
The Munsell system" is similar in principle to that of 
Ridgway. Munsell imagines a solid body, for in- 
stance a globe having as its axis a series of grays, changing from black at 


Ridgway System 


Munsell System 


10 Ridgway, Color Standards and Nomenclature, published by the author. 
11 See Footnote 3. 
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the bottom to white at the top, in ten equal steps. The hues or pure 
spectrum colors are represented as the equator, and divided into red, 
yellow, green, blue, and purple, with an intermediate hue between each 
two. Going down from the equator are the shades, or hues plus black; 
and going up are the tints, or hues plus white. Gray is added to the hues 
in increasing amounts as they approach the axis from the surface, until the 
gray axis is reached. Thus the vertical dimension represents value, the 
circumference represents hue, and the horizontal dimension represents 
chroma. 

As in the Ridgway system, the standard colors are made up from pig- 
ments, using Maxwell disks and a color wheel to determine the proportion 
of the different pigments necessary in the various colors. ‘The colors are 
designated by letters and numbers; for example, R$ is a red having a value 
of four and a chroma of five; BG} is a blue-green having a value of seven 
and a chroma of three. 

This system of colors, having been invented by an artist, is particularly 
adapted to art work and to the use of pigments. Since the pigments do 
not have pure spectrum colors, and it is possible in a given light to obtain 
the same color effect on the eye by mixing two quite different sets of pig- 
ments, it is not likely that a color matched with one of the standards in 
light of one color would match it under all conditions of illumination. 

The number of hues is insufficient for exact color work, as the eye can 
distinguish many more than ten hues in the visible spectrum. The 
Ridgway system, with thirty-six hues, is much better in this respect, 
but Munsell divides his value scale into ten against Ridgway’s nine, and 
his chroma scale into ten against the latter’s six. Even Munsell’s divisions 
of value and chroma are not near the limit of perception of the eye. 

The color wheel'? may be used directly to measure the 
Color Wheel color of objects by use of the colored Maxwell disks. 
The object whose color is desired might be held at the center of the wheel 
and combinations of black, white, and one of Ridgway’s thirty-six hues 
tried until a match is obtained. The chief obstacles in this method are the 
lack of purity in color of the hue disks, and the difficulty of distinguishing 
different hues in nearly white bodies. 

Ashley" suggests the use of clay color.standards for comparing directly 
the color of whiteware bodies. These standards are to be made up of 
mixtures of well-known clays. For example, a series of a very white 
English china clay blended with increasing amounts of a buff-firing Ten- 
nessee ball clay, and another series blended with a gray-firing English ball 


12 A. H. Munsell, A Color Notation, 7th ed., p. 60. 
13H. E. Ashley, ‘““The Measure of Color of White Ware and White Ware Materials,” 
Trans. Amer. Ceram. Soc., 13, 111 (1911). 
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clay. These standards are to be tested with the Lovibond tint-photometer 
to establish fixed reference points. 

This method has the objectionable features of the standardization of 
the reference pieces with the Lovibond instrument (already discussed), 
and the comparison of very high-valued integral colors directly by eye. 

The colors determined by this method would be merely relative, whereas 
the absolute color of the specimen is desired. 


Theoretical Considerations 


In order to determine the color or reflecting properties of an opaque 
body, it is necessary to know the composition of the light incident to the 
surface of the body. For this purpose, we must know something about 
radiation, reflection, and relative visibility. 

Radiation Stefan’s law states that the energy radiated from a black 
body is proportional to the fourth power of its absolute 


temperature: 
E = KT‘ 


By “black body”’ is meant a perfect radiator, having an emissivity of one. 
This term implies also the total absorption of all incident energy. Black- 
body condition is said to prevail inside a closed unit such as a muffle 
furnace at uniform temperature. 

The spectral distribution of the energy radiated from a black body is 
given by Wien’s law, which is represented by the following equation: '* 

Ex = (eCoh/kaT — 1)-1 


Ex = energy corresponding to the wave-length, \ (erg. cm.~* sec.~'). 
C, = aconstant (3.703 1075 erg. cm.? sec.~'). 

\ = wave-length in cm. 

e = neperian base (2.7183). 

C, = speed of light (3.00 X 10'® cm. sec.~'). 

h = Planck’s constant (6.56 X 107?" erg. sec.). 

k = R/N, gas constant/Avogadro number (1.372 K 107'* erg. °K ~'). 
T = temperature of body in °K. 


From this equation, it is seen that not only the rate of total radiation 
from the body, but the spectral distribution of the radiant energy, changes 
with a change in temperature. It can be shown that with an increase in 
temperature, the wave-length of maximum radiation becomes shorter. 

Since the source of light used in this work is a gas-filled, tungsten-fila- 
ment lamp, the radiation properties of tungsten will be compared with those 
of a black body. 

“Color temperature T, is the temperature of a black body which has the 
same integral color as the source studied.’”’"'® This color-temperature, for 
tungsten, can be obtained by comparisons of the relative spectral bright- 


14 Caswell, An Outline of Physics, p. 597. Int. Crit. Tables, 5, p. 262. 
46 Forsythe and Worthing, Joc. cit., p. 10. 
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nesses of the tungsten and the black body for two wave-lengths. This is 
possible because the spectral-energy distributions of tungsten and a black 
body are almost the same when the two are color-matched. Actually, they 
are not quite the same, for when color-matched “‘by spectral brightness 
ratios at 0.4674 and 0.665y,"’ there is ‘“‘a deviation at 0.5674 varying 
from about 0.8% at 1600°K to about 1.6% at 2600°K, the tungsten being 
the brighter.’’'® 

Color emissivity is the ratio of the normal brightness of the source 
studied at a temperature, 7, to that of a black body at a temperature 
equal to the color temperature of this source.'® The color emissivity for 
tungsten varies from 0.396 at 1000°K to 0.324 at 3655°K. 

Curves for the spectral-energy distribution of tungsten at a color tem- 
perature of 2700°K, and a black body at the same temperature, were ob- 
tained by using a simplification of Wien’s law. For the visible spectrum 
and temperatures up to 3000°K, Wien’s equation may be written 

Jy = — 7 
Reducing to a convenient form for the calculations at hand and replacing 


the symbols by the appropriate numbers, this becomes 
0.0002305 


Log Jx = log 0.00003703 —5 logX — 


This form involves an error of less than 1%. The curve for tungsten is 
corrected for the slight deviation from black-body conditions, and the color 
TABLE I 


SPECTRAL DISTRIBUTION OF LIGHT RADIATED FROM A BLACK Bopy (B.B.) AND FROM 
TUNGSTEN (W) 


Jy for W 
J) for B.B. at T- = RV) for W 
r, at 2700°K Multiplier 2700°K RV) for at T-; = 
in (X 107") for W (arbitrary) J) =const. 2700°K 
0.40 6.244 0.345 2.154 0.005 0.00057 
0.42 9.212 0.347 3.197 0.022 0.00373 
0.44 12.95 0.350 4.533 0.043 0.0103 
0.46 17.52 0.352 6.167 0.069 0.0226 
0.48 22.93 0.353 8.094 0.143 0.0614 
0.50 29.07 0.355 10.32 0.318 0.174 
0.52 35.96 0.356 12.80 0.732 0.497 
0.54 43.45 0.357 15.51 0.964 0.793 
0.55 0.998 
0.56 51.45 0.358 18.42 0.991 0.968 
0.57 55.60 0.358 18.90 0.947 0.999 
0.58 59.89 0.357 21.38 0.863 0.978 
0.60 68.52 0.356 24.39 0.634 0.820 
0.62 77.41 0.355 27.48 0.389 0.567 
0.64 86.28 0.354 30. 54 0.184 0.298 
0.66 95.19 0.352 33.51 0.064 0.114 
0.68 103.9 0.351 36.47 0.0178 0.0344 
0.70 112.2 0.350 39.27 0.0045 0.00937 
0.72 120.4 0.348 41.90 0.00108 0.00240 
0.74 128.1 0.347 44.45 0.00026 0.00062 


16 Forsythe and Worthing, Joc. cit., pp. 5 and 7. 
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emissivity factor of 0.352 is applied. The latter is not necessary, however, 
because it is a constant factor and the ratios of the values read for different 
wave-lengths remain unchanged. The two curves are shown in Fig. 1. 
The data is given in Table I. 

When radiated energy strikes the sur- 
face of an opaque body, some of it is 
absorbed, and some is reflected. The visible part of the reflected portion, 
when transmitted to the eye, causes a sensation of color which is called the 
color of the body. Thus the color of a body is seen to depend upon its 
absorbing or reflecting properties. (The reason for the greater absorption 
of energy of one wave-length than that of another will not be taken up 
here.) 


Reflection from Opaque Bodies 


A white body is one which 20 |_| t 
reflects all visible energy inci- 
dent upon it. Magnesium -~° 
carbonate is very nearly white, 7 80 
reflecting non-selectively 98% >. 
of its incident light. A red, 5° 
green, or blue body is one’ ‘*o 4o 
which absorbs practically all x 
light but that representing the wa 
red, green, or blue wave- 
length. As stated before, a Wove Length (Jin Microns 


black body reflects no light. 


By comparing the reflection Fic. 1.—Spectral distribution of the energy 


radiated from tungsten at a color-temperature 
of one body to that of another ¢¢ 9799°K, and from a black body at 2700° K. 
for all visible wave-lengths, 


the color of the second body can be determined in terms of the first. 
If magnesium carbonate is used as the first body and light of known 
composition is used as a source of illumination, then the color of the second 
body can be determined in terms of the color of magnesium carbonate 
for any conditions of illumination. 
Relative Visibility of Visible energy is radiated by the wave-lengths 
. in the region extending from about 0.380y to 
Radiant Energy about 0.7404. For the normal eye, however, the 
visible spectrum, as this region is called, can be taken as the band from 
0.420u to 0.720u, with an involved error of less than 1% for white light. 
The radiation of maximum visibility occurs at the wave-length of 0.554y. 
The graph in Fig. 2 shows the visibility for each wave-length of the spec- 
trum relative to that of maximum visibility." 
To obtain the relative visibility curve for a given radiating source, the 


7 K. S. Gibson and E.P.T. Tyndall, “Visibility of Radiant Energy,’’ Bur. Stand., 
Sci. Paper, No. 475 (1923-24). 
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value for each wave-length read from the curve in Fig. 2 is multiplied by 
the value for this wave-length given by the spectral energy distribution 
curve (Fig. 1), and reduced to a basis of one for the wave-length of maxi- 
mum visibility. The relative visibility curve for tungsten at a color tem- 
perature of 2700°K is shown in 
Fig. 3. This same curve will 
apply for a white body 


0.8 
2 illuminated by a tungsten- 
aT filament lamp at a color tem- 
3 0.4 perature of 2700°K, as white is 
& totally reflecting. 


9 


In case a magnesium-carbon- 
ate or magnesium-oxide reflector 
is used, this curve is modified by 
multiplying the visibilities by 
0.98. Any other reflector will 
have a relative visibility curve 
depending upon its reflecting 
properties, and this curve can be translated into its color, as will be shown 
later. 


0.48 0.56 0.64 0.72 
Wave Length in Microns 


Fic. 2.—Relative visibility of equal amounts 
of energy radiated by the wave-lengths of the 
visible spectrum. 


Experimentation 
The experimental results obtained were meager and unsatisfactory; 
but during experimentation a plan was formulated for a modified apparatus 
which should give reliable 


10 
results. + 
The Klett-Ritchie 0.8} 
Apparatus ‘ > |_| 
combined spectro- 
Used 2 0.6 = 
colorimeter and 
néphelometer’* was used in an 
attempt to measure the abso- < 
lute color of a near-white 
This instru- 


0.72 


ceramic body. 
0.56 0.64 


ment is a modification by 
Ritchie of the Klett combined 
colorimeter and nephelometer. 
The instrument is best described 
by the photo (Fig. 4). The only 


Wave Length (A) in Microns 


Fic. 3.—Spectral distribution of the light 
radiated from tungsten at a color-temperature 
of 2700° K. 


changes necessary were the standardization of the lamp used, and the re- 
placement of one ground-glass reflector by a magnesium-carbonate block, 


and the other by the specimen to be tested. 
“A direct vision spectroscope replaces the regular observation telescope 


18 See Footnote 2. 
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of the Klett colorimeter, and the diaphragm with its lens mount is at- 
tached to the bottom of one of the adjustable solution cup racks.’’"* (The 
solution cups were not used.) 

The spectroscope has a scale which is calibrated for the purpose of setting 


Fic. 4.—The Klett-Ritchie spectro-colorimeter. 


on a given wave-length. The calibration was accomplished by spraying 
various salt solutions into the flame of a Bunsen burner, and noting the 
scale reading when a known line of the element used was observed. This 
curve is given in Fig. 5. 

The function of the iris dia- 
phragm is to cut off definite 
proportions of the incident 
light reflected from the mag- 
nesium carbonate, and a cali- 
brated scale gives the propor- [| ELaRee 
tion of transmitted light in 
terms of the incident light as (Adin 
unity. A set of lenses above ' 
the diaphragm straightens the 
light into parallel rays. Thus the iris diaphragm controls quantitatively the 
intensity of the light in one portion of the spectroscope field. The calibra- 


Spectroscope Scale Reading 


Fic. 5.—Calibration curve for spectroscope scale. 


Gpectroecope Scale : 
ats 
Adjustable Spectroscope —————~ 
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tion curve'’ is shown in Fig. 6. The most effective range of the diaphragm 
is seen to be roughly from 20 to 90 on the scale. 

The spectroscope field consists of two rectangular slits with adjacent 
ends just touching. 

The source of illumination is a 100-watt, tungsten, condensed-filament, 
gas-filled, incandescent lamp, furnished 
by the General Electric Company and 
standardized at the Nela Research 
Laboratory (Cleveland, Ohio), for a 
color temperature of 2700°K, at 110.8 
volts. The voltage is controlled by 
means of a voltmeter connected 
directly across the lamp and a variable 
resistance in series in the lamp circuit. 
A magnesium-carbonate 


> 
9 


9S 
a 


Portion of Incident Light Transmitted 


-10 20 40 60 80 /00 


Procedure - 
Diaphragrn Scale Reading block is used as the re- 
Fic. 6.—Calibration curve for iris fiector on the iris diaphragm side of 
diaphragm. the instrument, and the body whose 


color is desired is used as the other 
reflector. The wave-length is set at 0.440, and the diaphragm is adjusted 
until the brightnesses of the two slits in the spectroscope are equal. The 
diaphragm setting is recorded. This is repeated for every increase of 20u 
in wave-length up to 0.720u. (It was found that this range was suffi- 
cient to keep the error 


under 1%.) The propor- 4S * 
tion of light transmitted 0.8 

through the diaphragm is 2 

read from the curve, Fig. 8 06 

6, of diaphragm-scale @ 

reading plotted against 
transmitted light. These 
percentages for the vari- 

ous wave-lengths, multi- 820 0.48 0.56 0.64 0.72 
plied by the values on the Wave Length /A) in Microns 


relative spectral visibility 
curve for magnesium car- 
bonate for the same wave-lengths, when plotted give the relative spectral 
visibility curve for the specimen tested. 

From the above curve, the color is obtained by letting the area under the 
curve relative to that under the standard white (magnesium-carbonate) 
curve equal the value. If the abscissae of the curve for the tested piece 
bear a constant ratio to those for the standard, except that a hump occurs 


19 Taken from K. S. Ritchie. 


Fic. 7.—Hypothetical color curve. 
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in one region, the position in wave-length of this hump gives the hue. 
The area under the whole curve minus the area under the hump, divided 
by the area under the whole curve, gives the purity of white. For a clearer 
explanation, see the hypothetical case given in Fig. 7. Here S represents 
the standard curve with no hue or chroma and a value of one, and J repre- 


sents the test curve, having hue, value, and chroma. 
A, = area under curve S (= 1.00). 


A, = area under curve T (= 0.830). 
c, = area under hump in curve 7, occurring at 0.600u (= 0.030). 
V, = value of body T. 
P, = purity of body T. 
H, = hue of body T. 
Now: 
A, 0.830 
Vv, = — = —— = 0.830 
A, 1.00 
Ar — 0.8380 — 0.030 
Pr A 0.830 


Ht = 0.600n = orange-yellow. 


The color may now be represented by 0.830V, 0.964P, 0.600/7. This de- 
scribes exactly the color represented by the curve 7°. 

The diaphragm readings obtained in actual experimental work on a 
white tile body manufactured by the American Encaustic Tiling Company 
were all less than 5.0. This means that more than 99% of the reflected 
light was transmitted and the data can hardly be plotted. The readings 
are given in Table IT. 

TABLE II 
EXPERIMENTAL DATA 


Wave-length Spectroscope scale Diaphragm scale Reflection 

(mu) reading reading (%) 
0.44 4.2 99.2 
0.46 41'/, 4.3 99.2 
0.48 3.3 99.3 
0.50 3.3 99.3 
0.52 29 3.3 99.3 
0.54 2.4 99.4 
0.56 1.9 99.5 
0.58 213/4 1.5 99.5 
0.60 20 1.2 99.6 
0.62 99.5 
0.64 17'/, 2.7 99.4 
0.66 16 3.1 99.3 
0.68 15 3.5 99.3 
0.70 14 3.5 99.3 
0.72 131/4 3.4 99.3 


This body seems to be high in value, but has a slight impurity of yellow 
to green. 
Conclusions 
The Klett-Ritchie spectro-colorimeter and nephelometer is not adapt- 
able to the measurement of colors of nearly white substances. 
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The apparatus outlined below is suggested as a means of measuring very 
nearly the color of any body approaching white. 
Remodel the Pfund colorimeter as follows: 


(1) Use as a source of light a 400-watt gas-filled, tungsten-filament 
lamp, standardized at a given color temperature and a fixed voltage. 
Place the lamp in a hemispherical reflector, coated inside with magnesium 
oxide, and properly ventilated. 

(2) Provide a convenient means for holding the specimens. 

(3) Replace the ground-glass reflector with one of magnesium car- 
bonate, and arrange it so that it will be illuminated by light from the 
hemispherical reflector. 

(4) Replace the filter holder and eyepiece with a suitable direct vision 
spectroscope, adjustable to any particular wave-length. 


There would be a very slight error in this apparatus from lack of per- 
fectly diffuse illumination of the specimens. This would be diminished by 
the multiple reflection. Any error due to difference in position and angle 
of the magnesium-carbonate reflector compared to that of the test speci- 
mens could be eliminated by calibrating each instrument, using magnesium 
carbonate or magnesium oxide in place of the test specimens. 

Errors might be introduced in the calibration of the reflector and spec- 
troscope scales. These should be very small. Any other errors would be 
due to the operator. 


The author wishes to acknowledge the aid, in the preparation of 
Acknowledgments this paper, of W. F. Dietrich and F. G. Tickell, of the Department 
of Mining Engineering, and G. R. Harrison, of the Physics Department, at Stanford 
University; also L. G. Gianini, of the Edison Lamp Works, who, through the General 
Electric Company, was kind enough to furnish the standardized tungsten-filament 
lamps used in the experimental work. 
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DETERMINATION OF THE ALKALIS IN VITREOUS ENAMEL! 


By Rosert B. 
ABSTRACT 


Sodium and potassium comprise from 5 to 25% of the total composition of vitreous 
enamels. The other 75% is comprised of a wider variety of other elements than is found 
usually in materials which are analyzed for their alkali content. No less than twenty- 
five oxides are used commonly in enamel glass, and often fifteen .of these are in a single 
enamel. 

The task of removing all interfering elements from the alkalis is an analytical prob- 
lem of more than ordinary difficulty. The process is necessarily long and tedious. 
It calls for the most exact attention to detail and the most careful manipulation. 

This article tells of attempts to use the usual methods for determination of alkalis 
in vitreous enamel, and also the procedures found to be most useful and accurate for 
all classes of enamels. 


Introduction 


The chief divergence from the standard methods made necessary by the 
composition of enamel glass are (1) the removal together of magnesia and 
fluorine with calcium carbonate and calcium hydroxide, and (2) in the 
conditions for the precipitation of the metals of the hydrogen sulphide 
group. 

An adaptation of Volhard’s method for chlorine is described. By this 
method the sodium and potassium in the mixed chlorides are determined 
indirectly. This method can be made to yield excellent results. It is 
seldom used for the determination of the alkalis but its omission would be 
a decided mistake. 

Three general methods are given in detail for dissolving the enamel and 
separating the other constituents from the alkalis: (1) the acid-solution 
method used when the enamels contained lead or other elements which 
attack platinum; (2) an adaptation of the J. Lawrence Smith method; 
and (3) the Jannasch-Heidenreich method. Either of the latter two may 
be used for enamels insoluble or difficultly soluble in hydrochloric acid, or 
those which do not attack platinum at high temperatures. 

In all procedures the sodium and potassium finally are obtained as the 
mixed chlorides, and weighed as such. 

Using all possible care, and with strict attention to detail, the analyst 
occasionally will encounter types of enamel from which it is virtually im- 
possible to separate the chlorides in an absolutely pure state. When a 
case of this kind is encountered the mixed chlorides should be converted 
to sulphates. The calculations are given by means of which the purity of 
the mixed chlorides may be judged. 

For the determination of potassium in the mixed salts, two gravimetric 


1 Scheduled for the Annual Meeting, American CERAmic Society, Toronto, 
Ontario, February, 1930. (Enamel Division.) Received September 30, 1929. 
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methods are given: (1) the chlorplatinate method, with an adaptation for 
the presence of sulphates, and (2) the perchloric acid method. Both of 
these may be found in any standard reference work. The details given 
here differ a little from standard practice. 

The volumetric method is preferred for all instances where the purity of 
the mixed chlorides is beyond question. If sulphates or fluorides are 
present in mixed salts, the results for potassium will be high. A definite 
correction is applied for the presence of the normal amount of fluorine in 
the chlorides. This correction is not necessary if the original sample is 
free from fluorine, as in feldspars. 


Acid-Solution Method 


Weigh two grams of the 200-mesh powdered sample into a 50 cc. platinum 
dish. Add 5 cc. distilled water and with a glass pestle, rub to a thin paste, 
being careful not to abrade the dish. Add 10 cc. strong hydrochloric acid 
and rub until all hard lumps? are completely broken up. Dilute with 15 
cc. of hot freshly-distilled water, and stir with the pestle until the enamel 
is thorougly “‘opened out,’’ and no grit can be felt under the pestle. If 
gritty after fifteen minutes stirring, the liquid is boiled with stirring until 
the enamel dissolves. Wash off the pestle with distilled water into the 
dish and evaporate to dryness on the water bath.* 

Moisten the residue with a few drops of strong hydrochloric acid and 
take up in 20 cc. of hot distilled water. Heat and stir until soluble salts 
dissolve. Usually in the case of lead enamels there will be a considerable 
amount of lead chloride undissolved. No attention is paid to this. 

Pour through a clean funnel into an accurately calibrated 200-cc. volu- 
metric flask. Wash the dish with hot water, and finally wash and remove 
the funnel from the flask. To the liquid in the flask add strong, freshly- 
distilled ammonia until slightly alkaline, and shake. Add 5 grams of solid 
ammonium carbonate, alternately shaking and warming until the preci- 
pitate settles readily, leaving the supernatant liquid nearly clear. Cool 
under the tap to the temperature of the room, dilute carefully to the mark 
with freshly distilled water, stopper, and shake well for ten minutes. 
Allow to settle. 

Decant through a dry ‘‘white ribbon” paper fitted in a dry funnel, catch- 
ing the filtrate in a dry 250-cc. beaker. - When sufficient liquid has run 
through the filter, transfer 100 cc. with a burette to the platinum dish. 
This transfer is accomplished by filling the dish from the burette, evaporat- 
ing to low bulk, adding more liquid from the burette, evaporating, and so 
on until the entire 100 cc. has been added to the dish. Evaporate to dry- 


* Lumps will form if the enamel contains lead. 
3 A gentle stream of air allowed to play upon the surface of the liquid in the dish 
will cut the time of evaporation one-half. 
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ness. (The water bath should be used for all evaporations unless other- 
wise specifically stated.) When apparently dry, transfer to a drying oven 
and heat at 110°C until all moisture is driven out. 

Transfer the platinum dish to a radiator.‘ Place the platinum dish on 
a triangle. On top of the platinum dish place a clean platinum triangle, 
and on top of this platinum triangle place a clean, small watch glass. 

Heat the radiator with about half the heat of a Bunsen burner, gradually 
increasing the temperature until ammonium salts begin to volatilize. 
Finally heat the dish with the full flame of two burners until all ammonium 
salts are driven off, and the temperature has risen to about 400°C. The 
residue must be completely freed from ammonium salts at this point, yet 
care must be used in the ignition of the dish lest small amounts of lead, 
which may have escaped the ammonium carbonate separation, fuse into 
the dish. 

Cool the dish gradually in the radiator. If any solid matter has spat- 
tered on the triangle or watch glass, or even out into the radiator, it is 
recovered at this point by washing back into the dish. Evaporate to 
dryness: 


Volatilization 
of B.O; 


Moisten with strong hydrochloric acid, and add 15 cc. 
absolute methyl alcohol. Evaporate to dryness. Mois- 
ten with strong hydrochloric acid twice, add 15 cc. of 
absolute methyl alcohol, and evaporate to dryness. This treatment should 
volatilize all boric oxide, but if any doubt can be entertained about its 
complete removal, a fourth evaporation may be made. Heat in the radi- 
ator until dehydrated. Cool. 

The residue in the dish is taken up in 10 cc. of distilled water, and acidified 
with one drop of 1:1 hydrochloric acid. Add one-half gram alkali-free 
calcium carbonate. Warm and stir. Add one drop of phenolphthalein 
indicator, and bring to a definite pink color with saturated calcium hy- 
droxide® solution. Again warm and stir. After washing off the stirring 
rod into the dish, evaporate to dryness, dehydrate in the oven, and finally 
bring to 300°C in the radiator. Cool. Take up in 10 cc. of water, and 
grind with the glass pestle until the solid matter is completely ground up 
and disintegrated, and opportunity has been afforded all soluble material 
to dissolve. 

Through a very small white ribbon paper the contents of the dish are now 


* The radiator may consist of a porcelain dish of about 300-cc. capacity supported 
onatripod. In the dish, which must be perfectly clean, place a clean nichrome triangle 
in such a way that a platinum dish resting upon it is supported '/, inch from the bottom 
of the dish. 

5 Prepare a saturated solution of calcium hydroxide by carefully shaking a quantity 
of freshly ignited alkali-free calcium carbonate with distilled water. Transfer the whole 
to a one-liter bottle, and shake until no more will dissolve. Allow to settle. 
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filtered into a graduated Erlenmeyer flask. Wash thoroughly with dis- 
tilled water, using small portions, until the filtrate has reached the gradu- 
ation in the flask. 

To the liquid in the flask add 1 cc. strong ammonia; 


crane warm and with alternate warming and shaking subject 
Sulphides the liquid to the action of hydrogen sulphide under 


pressure for thirty minutes. The color of the indicator 
will have disappeared. Remove the connection from the hydrogen-sul- 
phide generator, and evaporate to 15 cc. on the water bath.’ Filter on a 
small white ribbon paper, catching the filtrate in the platinum dish, and 
wash thoroughly with water. 

To the filtrate in the dish add just enough hydrochloric acid to completely 
liberate the hydrogen sulphide, and evaporate to 10 cc. If a precipitate 
has formed, filter. 

Add one drop of 10% barium chloride solution. If a considerable preci- 
pitate forms on heating, add another drop, but judgment must be used not 
to add more barium chloride than necessary for the removal of the sul- 
phates.*® 

Dilute to 20 cc. Add ammonia until faintly alkaline, and one-half gram 
of solid ammonium carbonate. Stir thoroughly. Warm. When nearly 
boiling add 2 cc. of saturated ammonium oxalate solution, and heat, 
covered, on the water bath for thirty minutes. During this period the 
volume will have been, or should be, reduced to about 12 to 15 cc. All 
excess barium and calcium will be precipitated. 

Filter through a small white ribbon paper, wash thoroughly, and return 
the filtrate to the clean platinum dish. Evaporate to dryness. 

Ignite in the radiator as directed after the ammonium carbonate separa- 
tion, driving off all ammonium salts. Finally increase the temperature to 
500°C, either in the radiator or the front end of the muffle. If the muffle 
is used leave the door open to provide a good circulation of air. 

Moisten the residue with a few drops of hydrochloric acid, take up in 
about 10 cc. of water, and filter. Wash thoroughly. Clean and ignite the 
platinum dish. Return the filtrate to the dish, place on the water bath and 


6 A clean 100-cc. Erlenmeyer flask is graduated at 50-cc. capacity by pouring into it 
that quantity of water from a graduate, and marking the level of the water with a file 
scratch. 

7 If the enamel contains large amounts of zinc, the bulk of the hydrogen sulphide 
precipitate will be too great to admit of evaporation to 15 cc. as directed. In this case, 
evaporate as far as seems advisable, leaving no more bulk than necessary. 

8 It is unusual to find more than a fair trace of sulphates in enamel, and usually one 
drop of the barium chloride solution is ample. Often no precipitate at all will form. 
Usually there is a faint haze imparted to the solution. Sulphates in any quantity are 
considered to be harmful to enamel, and precaution is taken to keep them at the mini- 
mum in enamel manufacture. 


a 
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evaporate to dryness. Dehydrate in the radiator, and ignite in the muffle 
as before, this time bringing to constant weight® at 550°C (1). 

Dissolve the residue in the dish in a little water, filter on a small white 
ribbon paper, and wash thoroughly, catching the filtrate in a 250 cc. beaker. 
Cover the beaker with a watch glass, and set aside for the determination 
of the sodium and potassium. 

The paper, with what residue it may contain, is replaced in the dish, 
dried in the oven, smoked off in the front of the muffle, and the dish finally 
ignited in the front of the muffle at 550°C as before to constant weight (2). 


(1)—(2) = NaCl + KCI 


To correct for the fluorine which is inevitably present in the chlorides 
due to the slight solubility of calcium fluoride in the filtrate of the calcium 
carbonate-calcium hydroxide separation, to the weight of the mixed chlo- 
rides 0.0004 gram is added, and this weight used in all subsequent calcula- 
tions involving the mixed chlorides. 

This same correction is applied when analyzing any material containing 
fluorine,. by this method, and is an approximate constant as long as the 
details have rigidly been observed. 


The J. Lawrence Smith Method 


Grind one gram of the 200-mesh powdered sample in an agate mortar 
with an equal weight of ammonium chloride. Add eight grams of the 
prepared calcium carbonate; mix thoroughly. In the bottom of a 25 cc. 
platinum crucible place a layer of the prepared carbonate’ one-sixteenth 
inch thick. Add the contents of the mortar, brushing all adhering ma- 
terial into the crucible. Level, and on top of the whole spread another 
layer of the prepared carbonate. Cover with a platinum lid. 

Place the crucible in a hole cut in an asbestos board. The hole is of such 
a size that when the bottom three-fourths of the crucible protrude through, 
it exactly fits the crucible and supports it. Place the board and crucible on 
a tripod. 


Heat gently with about one-fourth the flame of a Bunsen burner until 


® Care must be used to cool the dish, before weighing, in a good desiccator and to have 
the air in the balance case reasonably dry, otherwise a constant weight cannot be 
reached. 

1 An absolute prerequisite for the proper result is a supply of calcium carbonate of 
low alkali content. Even good c.p. material contains 0.05% of alkalis, and since 8 
grams per determination are used, an appreciable positive error at the start may result. 

Methods for the preparation of satisfactory calcium carbonate are outlined in many 
reference works. The method used by the author consists simply in digesting 100 grams 
of the c.p. salt with fresh distilled water for fifteen minutes to one-half hour, filtering, 
digesting again, and repeating the process half a dozen times, finally drying in the oven. 
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the odor of ammonia no longer can be detected. This will require about 
fifteen minutes. Increase the heat, and for one hour or more expose the 
crucible to the full flame of a Teclu burner, at bright redness. Enamels 
usually are not difficult to fuse. Cool. 

The fusion, more often than not, will have sintered into a cake, which 
can be removed without difficulty from the crucible. Transfer the crucible 
and contents to a 200-cc. porcelain casserole, and add 100 cc. of distilled 
water. Cover with a watch glass, and heat on the water bath until the 
residue has completely fallen away from the sides of the crucible, and may 
be washed out with a stream of water from the wash bottle. The main 
portion of the fusion is broken up with a glass pestle and leached out 
thoroughly. 

When disintegration of the residue is complete, and it is thoroughly ex- 
tracted, filter through a white ribbon paper, catching the filtrate in a 400-cc. 
casserole. Wash the residue five times with hot water. Evaporate the 
filtrate to dryness in the radiator, in a platinum dish, adding the filtrate a 
little at a time from the casserole until all the liquid is added and the 
casserole finally washed out with water. 

From this point proceed directly to the volatilization of the boric oxide 
as outlined under the acid-solution method, and complete as there directed. 


The Jannasch-Heidenreich Method 


The fusion of enamel with boric acid, as a means of bringing it into solu- 
tion offers, with enamels free from lead, advantages which warrant its 
description in this connection. Enamels as a whole offer very little resis- 
tance to this treatment, and its application is, therefore, comparatively 
easy and without the complications which arise in the case of more refrac- 


tory bodies." 

Weigh one gram of the finely-powdered enamel into an agate mortar, 
add 6 grams of fused, powdered boric acid, and grind with the pestle until 
thoroughly mixed. Transfer to a large platinum crucible or small platinum 


11 Asin the J. Lawrence Smith method, precaution must be taken to have the reagent 
sufficiently pure for the purpose. Pure boric acid is conveniently prepared by re- 
crystallization. A quantity of the c.p. material is dissolved in the least possible amount 
of boiling water and rapidly filtered through a Biichner funnel with suction and without 
washing. ‘Transfer the filtrate to a porcelain dish and cool with constant stirring until 
quite cold when a mass of fine crystals will have separated. These are collected on the 
Biichner funnel, and washed once with cold water. Scrape the crystals out into a porce- 
lain dish, and add just enough boiling water to dissolve. Without filtering repeat the 
recrystallization. After collecting the crystals on the Biichner funnel, scrape them out 
into a porcelain dish and dry at 100°C. Preserve in a clean glass-stoppered bottle. 
Before use, each portion is fused in platinum, cooled, and ground in an agate mortar toa 
fine powder. 
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dish. Carefully brush off the mortar and pestle with a camel's hair brush. 
Place the crucible in a triangle and set on a tripod. With a very small 
flame heat carefully to drive out moisture. When this is accomplished 
after ten or fifteen minutes, gradually increase the heat until the crucible 
is exposed to the full flame of the burner. Be careful to avoid losses by 
ebullition at this stage. After action has subsided and the melt is in quiet 
fusion, apply the blast lamp for ten to fifteen minutes. Decomposition is 
easily gaged by the appearance of the melt, and it will usually be found 
unnecessary to blast at a very high temperature. Needless to say, the 
fusion should be given no more heat than absolutely necessary to keep 
likelihood of volatilization of alkalis at a point where the risk is slight. 

Remove the crucible from the flame, and rotate with the tongs to spread 
the melt over the sides of the crucible in a thin layer. Cool and detach 
the melt from the sides of the crucible by gentle pressure. 

Place the crucible and its contents in a 300-cc. porcelain evaporating 
dish, and add 100 cc. absolute methyl alcohol which has been saturated with 
hydrochloric acid gas. Dissolve the melt in this liquid, and wash out the 
crucible with a stream of the same liquid from a wash bottle. Remove the 
crucible. Place the dish on the water bath and evaporate to dryness. 
Add 50 cc. more of the methyl chloride and again evaporate to dryness. 
This treatment is repeated a third time, when all boric acid should be 
volatilized. 

Take up in a very little hydrochloric acid and 20 cc. of distilled water, 
heating until all soluble material is dissolved. Filter through as small a 
white ribbon paper as convenient, and wash thoroughly with small amounts 
of distilled water, catching the filtrate in a 50-cc. platinum dish. If it is 
impracticable to catch the filtrate directly in the dish, a 250-cc. beaker may 
be used. The filtrate is evaporated to dryness in the platinum dish. 
Dehydrate in the radiator. 

Take up the residue in the dish with 15 cc. of distilled water, add two or 
three drops of 1:1 hydrochloric acid and one gram of calcium carbonate. 
Warm and stir. Add two drops of phenolphthalein indicator, and just 
bring to a definite pink with a saturated solution of calcium hydroxide. 
Again warm and stir. After washing off the stirring rod into the dish 
evaporate to dryness on the water bath. Dehydrate in the oven, and 
finally bring to 300°C in the radiator. Cool, grind thoroughly with 15 cc. 
of distilled water, and when all soluble material has been extracted, filter 
into a 100-cc. Erlenmeyer flask. Wash well with small portions of distilled 
water until the volume has reached 50 cc. 

Proceed with the precipitation of the hydrogen sulphide metals as out- 
lined under the acid-solution method, and complete as there described, 
using, if deemed advisable, slightly larger amounts of ammonium carbonate 
and ammonium oxalate for the removal of the calcium. 
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Conversion of the Mixed Chlorides to Sulphates'* 

The solution of the mixed chlorides is transferred to a platinum dish. 
Add 1 cc. 1:1 of sulphuric acid, evaporate as far as possible on the water 
bath, and take to fumes in the radiator. Cool. Add 10 cc. of distilled 
water and repeat the evaporation. To remove the last traces of hydro- 
chloric acid a third evaporation is advisable. Evaporate to complete dry- 
ness in the radiator, using care to avoid spattering. Add 0.1 to 0.2 gram 
of ammonium carbonate and drive off all ammonium salts in the radiator. 
Ignite in the front of the muffle at 550°C to constant weight. Dissolve 
out in water. Filter through a small white ribbon paper. Wash thor- 
oughly. Return the paper to the dish, dry, smoke off in front of the 
muffle, and ignite at 550°C to constant weight. The difference between 
the constant weights is the weight of the mixed sulphates. The following 
calculation will afford an approximate idea of the proportions of the 
sodium and potassium: 

Let A = weight mixed chlorides 

and B = weight mixed sulphates 

Then 1657.02A —1364.36B = % 

and 1145.34B—1337.99A = % Na,O 
In following out either the- acid-solution method or the 
J. Lawrence Smith method the results of an analysis of 
enamel tend to be low rather than high. This is to be expected in methods 
which involve so many separations. This tendency involves no serious amounts, how- 
ever, and seldom amounts to as much as 0.002 gram of the mixed chlorides. The 
agreement of duplicate results by these methods, even with the utmost patience in 
executing the details is usually from 0.001 to 0.0015 gram of the chlorides, so we 
may say that the recovery lies within the possibility of duplicate agreement and is 
quite satisfactory. The accuracy to be expected of this method compares favorably 
with that of the alkali determinations on other materials, such as feldspars. 


Chlorplatinate Method for Potassium 

Transfer the water solution of the mixed chlorides or sulphates to a 50-cc. 
porcelain dish. To the solution, for every 0.1 gram of the mixed salts 
present add 2 cc. of a solution of chlorplatinic acid containing 10% plati- 
num. Place the dish on the water bath, and evaporate to a syrupy con- 
sistency, stopping the evaporation just before the point where the salts 
would crystallize out while hot. Remove from the water bath and allow 
to cool.'* 


Notes on the Separations 


12 Conversion of the mixed chlorides to sulphates must in all cases be done if the cal- 
cium carbonate-calcium hydroxide separation for any reason is omitted, unless the 
enamel contains no fluorine, which is very exceptional. This conversion constitutes in 
itself a sort of indirect method for the estimation of the potassium and sodium, and from 
the likelihood or improbability of the results obtained, offers a check on the purity of the 
mixed chlorides. 

18 The salts should settle out and reduce the liquid to a thick mush. Be very care- 
ful not to expose to ammonia fumes. Ammonium chlorplatinate is relatively insoluble 
and would cause a positive error in the result. 
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To the dish add 15 cc. of 80% alcohol and stir well with a glass rod, 
breaking up the residue to a fine state of division. Decant through a very 
small, close filter, pouring upon the paper as little of the precipitate as 
passible. Wash by decantation with further small amounts of the alcohol 
until the washings are colorless. It will be necessary to use about 50 cc. in 
all. The filtrate may be set aside for the direct determination of sodium, '* 
or it may be discarded and the sodium determined by difference. 

If the mixed chlorides were used for the determination, rinse out the dish 
with a very little hot water, pouring the rinsings through the filter, and 
catching in a clean, ignited, weighed platinum dish. Wash the dish and 
filter until the washings are colorless. The volume need not be over 30 cc. 
Evaporate to dryness on the water bath, transfer to the drying oven, and 
dry to constant weight at about 135°C. 

K,PtCk X 194 = % K,O 


K.PtCle X 0.307 = grams KCl 
(Total chlorides—KCl) X 53.03 = % Na,O 


If the sulphates were used for this determination, instead of catching the 
solution of the precipitate in the weighed platinum dish, it should be 
received in a 100-cc. Erlenmeyer flask. Hydrogen is now bubbled through 
the liquid until the air in the flask is displaced, when the flask is closed 
without breaking the connection to the generator, and the liquid is sub- 
jected to the action of the hydrogen under slight pressure until the platinum 
is completely reduced and the supernatant liquid water is white. 

Warm the liquid until the platinum settles, filter through a small, close 
paper, wash well, and finally transfer the paper and precipitate to a weighed 
crucible. Place the crucible in the front end of the muffle, smoke off the 
paper, and ignite at low heat to constant weight. The platinum may be 
ignited if desired. 


Pt X 48.25 = K,0O 
Pt X 0.7638 = grams KCl 
Pt X 0.8926 = grams K,SO, 


(Total sulphates—K,SO,) X 43.64 = % Na,O 


14 Provided the chlorides were used for the determination of the potassium, the so- 
dium may be determined directly in the first filtrate. Due to occlusion of sodium 
sulphate in the potassium chlorplatinate, it is more accurate to take the sodium by 
difference if the chlorides were converted to sulphates. 

Transfer the first filtrate to a suitable Erlenmeyer flask and reduce the platinum by 
hydrogen, exactly as directed. Filter off the precipitated platinum, catching the filtrate 
in a 250-ce. beaker. Wash thoroughly. Evaporate the filtrate to dryness in a platinum 
dish, adding a little at a time from the beaker. Transfer to the radiator, dehydrate, 
and finally ignite in the muffle at 550°C to constant weight. If desired, the residue in 
the dish may be taken up in a little water, filtered, washed, the paper returned to the 
dish, and the dish then again ignited to constant weight at the same temperature. The 
difference between the two constant weights is sodium chloride. 
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Perchlorate Method for Potassium 


Transfer the water solution of the mixed chlorides to a 50-cc. porcelain 
dish. With a pipette add 3 cc. of perchloric acid, and evaporate as far as 
possible on the water bath. Heat in the radiator to fumes. Cool, dilute 
with 5 cc. water, and again evaporate to fumes. Repeat this last treat- 
ment, taking finally to dense fumes. All hydrochloric acid should now 
have been driven off. It is well not to volatilize more of the perchloric 
acid than necessary. To a pint bottle of 95% methyl alcohol add 25 cc. 
of perchloric acid and shake. The alcohol is thus saturated with the acid. 

Cool the contents of the dish to room temperature, and add 25 cc. of the 
prepared alcohol. Stir thoroughly for several minutes to insure solution of 
all sodium salts. 

Dry a densely-matted Gooch crucible at 120°C to constant weight. 
(1) Through this crucible decant the supernatant liquid, using care not to 
bring the fine precipitate on the filter. Wash with the prepared alcohol 
three times by decantation. ‘Transfer the precipitate to the Gooch crucible 
with a stream of prepared alcohol from a wash bottle. Wash three times 
with absolute methyl alcohol to remove perchloric acid. Care must be 
used to hold the slight solvent action of the alcohol to a minimum. Dry 
at 120°C to constant weight. (2) Weight 2 minus weight | is potassium 
perchlorate. 


KCIO, X 0.5381 = grams KCl 


(Total chlorides—KCl) X 53.08 = % Na,O 


From the point of view of general utility as to 
enamel, the chlorplatinate method is much to be 
preferred, due to its adaptability to sulphates. The low cost of the perchlorate method 
is its only advantage, and for this reason it is included here, as it is realized that 
expense plays a prominent part in the work done by most laboratories. 

In our own work the perchlorate method finds application in the analysis of feldspar. 
It is capable of highly satisfactory results. 


Notes on the Gravimetric Method 


Volumetric Method 


The water solution of the mixed chlorides, which should not exceed 30 cc. 
in volume, is transferred to an accurately calibrated 100-cc. volumetric 
flask. An excess of standard silver nitrate solution, each cubic centimeter 
of which will precipitate 0.005 gram of chlorine, is added from a burette, 
measuring the amount with the utmost care. If the number of grams of 
the mixed chlorides produced by the sample is denoted by A, then 120A 
+ 10 cc. of the silver nitrate should be added to produce a convenient 
excess. 

Carefully dilute the liquid in the flask to the mark, insert the stopper, 
and mix until the silver chloride settles, leaving the supernatant liquid 
nearly clear. Pour through a white ribbon paper fitted in a dry funnel, 


KCIO, X 34.00 = % KO 
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receiving in a dry beaker. Using a burette, transfer 50 cc. of the filtrate to 
a 100-cc. beaker. Add 10 cc. of 1:1 nitric acid free from nitrous fumes, and 
5 cc. of ferric alum indicator. From a 10-cc. burette run in standard 
potassium sulphocyanate solution, until one drop produces a yellowish 
pink, clearly seen against the white background of the silver precipitate. 
Read the burette to 0.05 cc. and deduct 0.05 cc. for a blank. Assuming 
that the silver solution is exactly right, and that the sulphocyanate is 
exactly equal to it: 


(AgNO;-—2 X KCNS) X 0.005 + 0.0008 = grams Cl 


Denote the number of chlorine found by B. 


Then 404.81B—192.53A = % Na,O 
And 292.51A —482.21B = % K;0 


Standard Solutions 


Dissolve 47.91 grams of silver nitrate in chlorine-free dis- 
tilled water, and very carefully dilute to 2000 cc. No 
standardization is needed. If one is desired, dissolve 0.3297 grams c.p. 
sodium chloride in water, transfer to the volumetric flask, add 50 cc. of 
standard silver nitrate, and finish as directed. Exactly 40 cc. of the silver 
nitrate should be consumed by the salt. 
Dissolve 27.5 grams of C.P. potassium sulpho- 
Sulphocyanate cyanate in chlorine-free distilled water, and dilute 
to 2000 cc. Balance against the standard silver 
nitrate by titrating 20 cc. as directed. If the solutions do not exactly 
balance, adjust the sulphocyanate until they do. This is more convenient 
than the use of a factor, and also more accurate. 
A 10% solution of ferric alum indicator is used in chlorine- 


Silver Nitrate 


oe um free distilled water, to which is added enough 1 : 1 nitric 
acid (free from nitrous fumes) to produce a clear, yellow 
color. 


‘ If the normal amount of fluorine has escaped the 
Hotes on the Volumetric Method separations, about 0.0004 gram will be present in 
the mixed chlorides. This fluorine replaces approximately twice its weight of chlorine, 
and the chlorine content of the mixed chlorides is therefore nearly 0.0008 gram too low. 

It is readily seen that the chlorine, as determined in the mixed chlorides by the 
volumetric method, will be low by this amount. We therefore customarily add 0.0008 
gram of chlorine to the result. This amount is fairly constant if the method has been 
carefully followed, and can be used with assurance. 

The volumetric method, with painstaking care, and good apparatus, can be made to 
yield results which, on pure salts at least, are the equal of any gravimetric method. We 
have titrated mixtures of the pure salts in all proportions, and in every quantity in 
which they are likely to occur in either enamels or feldspars with highly satisfactory 
results. We have also checked the results obtained on several enamels by the chlor- 
platinate method and perchlorate method with consistent agreement. 
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The volumetric method is more expeditious than either of the gravimetric methods, 
and where the quantity of work warrants, the application of this method should be 
seriously studied with a view to its general use. 


Rapid Method for the Separation of the Chlorides 


While it certainly is not intended or desired to encourage the use, 
especially in the analysis of enamel, of methods which cannot be expected 
to yield the best possible results, after some thought it has been deemed 
permissible to include the following rapid method for the separation of 
the mixed chlorides. ‘There will arise occasions when a rough idea of the 
amount of alkalis in a certain sample will be of use, and for this class of 
work the method will be found to answer the requirements. Dupli- 
cate results by this method will be found to agree within 0.005 gram of 
the mixed chlorides, and the recovery is about of the same order. 

One gram of the finely powdered enamel is boiled in a platinum dish with 
20 ce. of 1:1 hydrochloric acid until thoroughly ‘‘opened out.’’ The boiling 
is conducted in a radiator, and the dish is covered with a watch glass. 
During the boiling it will be found desirable to remove the dish two or 
three times to break up lumps with a glass rod. When all grittiness has 
disappeared, wash down the watch glass into the dish and turn a stream of 
air on the surface of the liquid. Evaporate to complete dryness. Add one- 
half cubic centimeter of hydrochloric acid, and 15 cc. absolute methyl 
alcohol. Evaporate to dryness. Repeat this treatment three times in all. 

Drive off all acid in the radiator. Take up in 20 cc. of water, and trans- 
fer to a 200-cc. porcelain casserole. Add 2 drops of phenolphthalein, and 
with stirring, a saturated solution of calcium hydroxide until distinctly 
pink. Evaporate to complete dryness under a stream of air. Cover with 
a watch glass, increase the heat, and bring finally to 300°C. Cool. Add 
20 cc. of distilled water, grind with a glass rod until thoroughly disinte- 
grated, and filter through a paper plug, using suction. Wash three times 
with distilled water. 

Transfer the filtrate to a 100-cc. Erlenmeyer flask, add one cubic centi- 
meter of strong ammonia, and subject the warm liquid to the action of 
hydrogen sulphide for thirty minutes. Evaporate to 20 cc. and filter with 
suction. Wash with hot water three times. Transfer the filtrate to a 
small porcelain dish. 

Acidify with hydrochloric acid and take to dryness in the radiator. 
Take up in distilled water, and add three drops of 10% barium chloride 
solution. Boil for twenty minutes, keeping covered with a watch glass. 
Add ammonia till just alkaline, add ten drops excess, add 2 grams solid 
ammonium carbonate, and 10 cc. saturated ammonium oxalate solution. 
Boil in the radiator, covered with a watch glass, for ten minutes. Filter on 
a paper plug, using suction, and thoroughly wash with hot water. Transfer 
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the filtrate to a 200-cc. casserole, place in the radiator, turn on the air, and 
evaporate to dryness. 

Drive off all ammonium salts by gradually raising the temperature to 
400°C. ‘Cool, dissolve in a small amount of water, and filter into the 
platinum dish. Wash with hot water. Add 1 cc. of strong hydrochloric 
acid and evaporate to dryness. Ignite in the muffle at 550°C to constant 
weight. 

Take up in a little water, filter through a small white ribbon paper, wash, 
and determine the potassium in the filtrate by the perchlorate method. 

The paper, with its residue, is returned to the dish, dried, smoked off, 
and ignited at 550°C to constant weight. The difference between the 
constant weights is NaCl plus KCl. To this weight 0.0008 gram is added 
to compensate for the fluorine that has come through the separations. 


ROBERTS AND MANDER Stove Co. 
HaTporo, Pa. 
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EFFECT OF FURNACE GASES UPON GLASS ENAMELS'! 


By E. E. GgIsIncgeR AND K. BERLINGHOF 
ABSTRACT 


The effect of various fuel gases of products of combustion, and pressures on bond- 
ing of ground coat, physical condition and gloss of the enamel were studied under 
laboratory controlled conditions to determine the comparative results of firing in open 
and muffle furnaces and with fuel of different sorts. The benefits of recuperation 
are shown to be in complete combustion rather than in excess oxygen. Very hot 
diluted air would increase the efficiency of either oil or gas burners and produce better 
enamels. 


Introduction 


This investigation was carried out mainly to indicate the effect of 100% 
concentrations of stable elementary gases and some mixed gases upon 
ground-coat enamels. Experience has shown that furnace atmospheric 
conditions really favorable to first coats are generally acceptable for cover 
coats, notwithstanding the fact that some plants succeed in producing 
ground-coat enamels under conditions considerably lower in quality than 
those used for cover coats. 

It must be assumed that only 100% gasification of fuel is considered in 
this experiment, whether the heat source be solid, liquid, or gas. In recent 
years successful enameling furnaces have tended to change from the full- 
muffle type to semi-muffles. Many successes have been recorded in semi- 
muffles or open-fire ovens and also some failures, all of which seemed to 
point to gases of combustion or non-combustible gases as the cause. 
Explanations of adhesion of enamel have been advanced, which point to 
the absolute necessity of oxygen while firing ground coats, giving the iron 
oxide layer to which the glass could properly bond. The tendency is 
found too often to speak loosely of products of combustion and their 
damage to the ware, when in reality 95% or more of the gases may be 
harmless and should not be classed with the mischievous 5%. An effort 
has been made to classify the gases as to their effect on ordinary steel 
enamels. 


Equipment Used and Outline of Experiment 


An electric furnace of the type used to heat combustion boats in carbon 
analysis was selected as an ideal enameling oven in which one could exactly 
control temperature, atmosphere, and pressures. The very simple ar- 
rangement and equipment is shown in Fig. 1, it being necessary, however, to 
differ the hook-up slightly for impurity absorptions and reduced or excess 
furnace pressure. Enameling samples were cut to approximately the size 
10 mm. by 100 mm., being turned up at one end to facilitate rapid with- 


1 Scheduled for the Annual Meeting, AMERICAN CERAMIC: SocIETy, Toronto, 
Ont., February, 1930. (Enamel Division.) Received October 10, 1929. 
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drawal from the porcelain tube. Two thicknesses of steel were used, viz., 
1.5 mm. and 3 mm. of Siemens-Martin quality. 


ANALYSES OF STEEL ENAMELED 


1.5 mm, samples (%) 3 mm. samples (%) 
Carbon 0.11 0.07 
Silicon 0.028 0.033 
Phosphorus 0.0094 0.005 
Manganese 0.60 0.54 
Sulphur 0.058 0.092 


An ordinary blue ground coat was selected as a basic ground enamel, 
which is No. 4. This same ground coat minus the manganese dioxide 
gave ground No. 3, and subtracting both oxides of nickel and cobalt re- 


Fic. 1. 


sults in No. 2 enamel. Taking the saltpeter from No. 2 ground coat 
resulted in No. 1 enamel. Ground No. | was a colorless enamel free from 
the possible beneficial effects of the oxides of manganese, nickel, or cobalt, 
as well as the oxidizing effect of saltpeter. 

The object in varying the series of ground coats used was to help elimi- 
nate to some extent the effect of glass content on conclusions made. 

All ground coats were fired under like conditions as to time and tempera- 
ture and comparisons made of results within the series before making 
conclusions as to the effect of the particular gas under test. This was 
especially true of those materials which could evolve oxygen while firing 
on the ware. 

All enamels were normally smelted tending to the well-smelted side, 
the optical pyrometer registering close to 1150°C at the finish. 
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All glasses were free from unmelted materials and excess bubbles. 


ENAMEL FORMULAS 


No. 1 No. 2 No. 3 No. 4 
Quartz 400 400 400 400 
Feldspar 250 250 250 250 
Borax 300 300 300 300 
Soda 210 210 210 210 
Fluorspar 70 7 7 70 
Saltpeter 40 40 40 
Cobalt oxide 10 10 
Nickel oxide 10 10 
Manganese oxide 20 


The batch weights given above happened to be correct for our small laboratory 
smelter. The formulas are not recommended as being especially good ground coats for 
covers which melt at considerably lower temperatures. Such cover coats should have 
ground coats higher in feldspar and borax. 

All enamels were milled with 7% clay and 10% quartz. 


The following chart shows the gases and trials made, number of samples 
fired of each enamel, as well as a short description of the results. 

One and five-tenths mm. samples were fired at 950°C for 2.5 minutes, 
while 3 mm. samples were fired at 950°C for 3.5 minutes. In every 
experiment it was ascertained that the enamel was not on the underfired 
side as it was desired that the maximum effect of gases show. 

Steel pieces were freshly blasted with sand, sprayed, rapidly dried, and 
fired immediately to avoid any rusting. 

Extreme care was taken in each trial to have 100% concentration of gas 
under test, all impurities and moisture being first removed. This often 
involved absorption trains, descriptions of which are not included in this 
report. Gas velocities were made rapidly enough to clear the tube of 
possible air leakage within a few seconds caused by inserting samples. 

Furthermore, test pieces were quickly inserted from tube end against 
the gas flow and fired in a changing gas flow which should have maintained 
nearly 100% concentration at all times. 

All finished samples were bent to a 30° angle over a sharp edge to indicate 
the bond and nature of undercoating. 


Results 
Oven Atmosphere No. Samples Fired Results 
Ordinary air at atmospheric 8 All enamels appeared of good texture and surface. 
pressure Nos. 3 and 4 more dense and seemed to adhere 
better under bending test. 
Ordinary air at 22 lbs. pres- 4 Excellent gloss and density on all grounds, exceed- 
sure ing those obtained at normal pressure. Ground 


No. 1 (no KNO;) appeared extremely dense, and 
also fish scaled. Adhesion of No. 1 ground not 
as good as 2, 3, and 4. 


| 
| 


EFFECT OF FURNACE GASES UPON GLASS ENAMELS 


IN LUFT GEBRANNT 
FIRED iN AIR + 


GRUND GRUND GRUNDIV 


Fic. 2. 


GRUND 1 


15 ATM. LVFTDRUCK 
-FIRED IN LS ATM, AIR PRESSUR: 


GRUND GRUND GRUNOIV 


Fic. 3. 


129 
| 
| 
| 
| GRUND 
| 
| 
| 


130 GEISINGER AND BERLINGHOF 


Oven Atmosphere No. Samples Fired Results 
Ordinary air at 26 inches 7  Bubbled and unfinished enamel at normal firing 
vacuum time in furnace. When time was extended 


enamel was better, but still slightly bubbled. Re- 

duced pressure makes the glass enamel liquid 

very active, and the results and quality of enamel ‘ 
was opposite to samples under pressure. Ad- 

hesion of 3 and 4 exceeded 1 and 2. | 


Very good gloss on all grounds. Some burned or 
fine copper spots showed on samples. Dense . a 
enamel and ground coats. 3 and 4 adhered 
better than 1 and 2. Metal surface bright on all 
grounds after enamel was chipped away. 


Oxygen 


Nitrogen 8 Very glossy surfaces and dense enamel in all 
grounds. Nos. 1 and 2 were more opaque than 
same ground coats fired with oxygen present. 
Blue ground coats adhered better than colorless, 
all showing bright steel surface when chipped, 
some glass, however, clinging firm to steel. 


Hydrogen 4 Enamel very bubbled and sugar-like in every trial, 
not bonding to steel due to excess reaction. : 
Hydrogen very deleterious to enamels. Steel 
bright under bubbled glass. 


Carbon dioxide 8 Very excellent ground coats resulted in all cases, 
just as with nitrogen. Nos. 1 and 2 were more 
opaque. Metal on all samples was bright when 
chipped with good bond quality. The bond of 
3 and 4 did not seem to excel 1 and 2 as usual, 
all being good. 


Carbon monoxide 4 All ground coats were dense and good in texture. 
Nos. 1 and 2 were very glossy; however, Nos. 3 | 
and 4 showed very small spots of dulled or irides- : 
cent surface. The bond was good on all ground 
coats, 3 and 4 exceeding 1 and 2. 


Methane 4 All ground coats were dense and fair in texture, 
1 and 2 were glossy but 3 and 4 showed dulled | 
spots on surface, being somewhat worse than 
those fired under CO. Bond was good, 3 and 4 
exceeding 1 and 2. Surface of steel was bright 
under chipped enamel, both under methane and 
carbon monoxide. 


Steam 8 All the ground coats were badly bubbled, appearing 
like sugar-cake frosting. No bond at all, in 
fact, stee! samples when cold were free from any 
trace of glass. Enamel in photos is laying 
ioosely on steel. H.O vapor damaging in action : 
on glass enamels. 


Sulphur dioxide 8 Dull surfaces, “but enamel dense. All samples 1, 
2, 3, and 4 olive black in color. Exposed steel 
surfaces badly corroded. No. 1 ground coat 
fishscaled. Bond was medium on all samples, 
and metal showing bright; somewhat silvered 
under glass when chipped. 


Chlorine 4 Steel badly attacked, which in turn bubbled and 
destroyed the enamels. Glass dulled. Chlorine | 
very deleterious to steel and enamels. See | 
photos. 
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Oven Atmosphere No. Samples Fired Results 
Hydrogen sulphide 8 This gas gave worse results than sulphur dioxide, 


sugaring and bubbling the ground coat and leav- 
ing the metal surfaces a bright silvery finish. 


Ammonia gas 6 Ammonia gas gave results similar to steam vapor, 
but not quite as bad. The enamels were sugar- 
like and had no bond, due to excess bubbling. 


Oil gas (blue gas) 8 Gave bubbling in all grounds. Bond was poor 
mainly due to bubbled structure. Enamel sur- 


af face dulled and wrinkled. 


Coal gas (artificial city gas) 6 Ground coats 1 and 2 fired moderately well in 
uncombustible coal gas, but 3 and 4 bubbled a 
little. Bonds good in all trials. 


Coal gas with enough oxygen 4 _ All ground enamels appeared fair in quality. Sur- 
to burn with yellow flame faces slightly rough and rippled even though 
in tube fired out. Bond good on all samples, Nos. 3 and 

4 exceeding 1 and 2. 


Word descriptions of enamel results seldom convey the same meaning 
even to enamelers; therefore, the tables are supplemented with photo- 
graphs of the samples before submitting them to bending tests. 


General Remarks and Discussion of Results 


A classification of the results list nitrogen, carbon dioxide, air at normal 
pressure, air at 22 lbs. pressure, and oxygen, as all giving excellent enamels 
in gloss, texture, and bond. The enamels fired under nitrogen and carbon 
dioxide excelled in gloss and gave the best enamels. The five trials listed 
above give the gases in the order of their superiority. 

Oxygen at 100% concentration gave excess coppering and steel oxidation 
and had to be placed fifth. The other qualities, however, were excellent, 
such as gloss and density. 

Air under pressure gave very good results, while enamel fired under a 
partial vacuum of 26 inches tended to excessive bubbling at the finishing 
temperatures which did not cease under moderate prolonged firing. 

The ground coats containing saltpeter were worse under vacuum. One 
could almost say that, theoretically, enamels could be smelted under re- 
duced pressure and fired on the ware at elevated pressures to obtain 
maximum density. 

Closely following the five best trials carbon monoxide gas and methane 
gas gave good results. 

It is surprising that Enamels 1 and 2 (glasses containing no heavy 
metallic oxides) were very glossy and of A-1 quality in texture and bonding 
quality when fired under CO or CH,;. Enamels 3 and 4 were only slightly 
dulled on the surface in spots (like small water spots) when fired under 
CO or CH,, but at the same time were very dense and well bonded to the 
steel. This points to the fact that formulas must be considered in practical 
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enamels, keeping such oxides as chromium, nickel, cobalt, and manganese 
low, especially on cover coats. 

Next in quality came the two trials under coal gas, and in both cases the 
results were not as bad as expected considering that trial No. 1 was under 
100% uncombustible gas, and trial No. 2 under partial combustible con- 
dition. Enamels 1 and 2 were not blistered under coal gas, but 3 and 4 
bubbled. All enamels were dense and moderately glossy under firing coal 
gas, or trial No. 2. 

The remainder of the gases tried (7) are all very deleterious to enamels 
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and rate as listed, the first being the worst, etc.: hydrogen, water vapor, 
chlorine, hydrogen sulphide, ammonia gas, oil gas, and sulphur dioxide. 
Attention is especially called to hydrogen and water vapor, as fuels high 
in the former gas form the latter when combusted and should be dangerous. 
On this theory one could say that the heavier oils with higher molecular 
weights and more carbon should be far better for enamels than the lighter 
ones, providing they could be properly burned. 

After studying the results of many samples fired with and with- 
out oxygen present we would suggest another interpretation of 
Cooke’s oxide bond theory, not in any way denying that oxidation furthers 
bonding, but possibly answering why it greatly helps in certain cases and 
would not be needed in others. In no case with rough well-sandblasted 
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samples were the same results obtained as those of Mr. Cooke when 
excluding oxygen, viz., a drawing or balling-up of the melting glass. 
Whether this difference in results was caused by enamel formula, nature 
or amount of clay in slip, velocity of firing or nature of steel surface can- 
not be definitely determined but, as Mr. Cooke concluded, the bonding 
surface is important. 

Glasses vary considerably in their surface tensions; all, however, tend 
to mercury ball when fired too fast, when fired from enamel side with the 
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metal lagging, or when fired on relatively smooth surface on clay of 
improper strength, or incorrect content of clay. 

True to what would be expected the two formulas with cobalt and nickel 
together with manganese bonded better than the two formulas containing 
no oxides of these metals, but this was the case whether oxygen was present 
or not; in fact, these enamels should bond better under all firing conditions. 

These experimental results should at least modify some of the bond 
theories especially those leaning toward chemical explanation, such as 
oxidations or reductions’ of enamel ingredients or steel base, electrolytic 
theory, etc., as being the direct cause of bond. Indirectly these things 
and others affect bond, but only inasmuch as the physical properties of 
either glass or steel base are altered. Practice and theory both point 
strongly in this direction. 
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Such frit ingredients or milling methods as will increase expansion co- 
efficient, elasticity, tensile, and crushing strength of the enamels all di- 
rectly increase bond. 

One must not forget another important property which is less often 
mentioned; that is, the freezing or solidification point. This greatly 
affects the compressive strain of enamel on steel irrespective of what the 
mean coefficient of expansion may be. For example, one might have 
blended frits or a heterogeneous slip consisting of silica, clays, etc., mixed 
with a low smelting frit, both of which “‘set’’ at a lower temperature when 
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cooling than another enamel requiring the same finishing furnace tempera- 
ture. Even though all three enamels might have the identical coefficient 
of expansion number, the first two will excel in bond. Perhaps the ex- 
planation for the effects of cobalt and nickel can best be explained as a 
parallel to the similar effects of small amounts of certain metals in steels 
and non-ferrous alloys and the tremendous change in physical properties. 

Disregarding the glass and considering only the steel base is it not so that 
everything recommended as giving good bond in steel or cast iron really 
gives a rough surface? For example annealing (differential surface 
oxidation) pickling at certain strengths not too rapid (differential surface 
solution) blasting at sufficient pressures with a sharp medium, and lastly 
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(as Mr. Cooke writes) firing under excess oxygen all further bonding as 
considered from the steel side. 

It is also quite feasible that a roughened steel base and a slightly oxi- 
dized base helps to form an intermediate glass layer somewhat higher in 
Fe content than normal which improves the physical constant of the same. 
Mainly, enamel bonding to steel must be considered more from a 
mechanical or physical standpoint, and therefore, as affected by all physical 
constants of iron, steel, or enamel. 


Conclusions 


It was surprising to find that the ordinary products of complete combus- 
tion do not seem to harm enamels, in fact, CO: is very beneficial. Water 
vapor is a grave exception to the rule, and while SO, is harmful it can be 
fairly well controlled by proper selection of fuels or absorption if the heat- 
ing medium is gas. 

In recent years great progress has been made in manufacturing better 
and more efficient oil and gas burners, more effort has been placed in 
building furnace combustion chambers, and it is thought that even more 
effort must be placed here, keeping to the trend of semi-muffles or open 
furnace for the greatest efficiency. Frankly, it appears as though gas has 
an advantage over oil in accomplishing these results easiest, not only from 
a better mechanical dispersion standpoint but also from the chemical 
views as mentioned before. Thorough combustion of heavier oils is not 
impractical and it is thought that enameling results from same would be 
good. 

As a suggestion, for example, very hot diluted air (10% oxygen) might 
increase the efficiency of an oil or gas burner in regard to complete com- 
bustion. To accomplish this one would recirculate one part hot com- 
bustible gases from the furnace combustion chamber back to the burner 
and mix with one part air, thus greatly preheating the whole and also 
increasing the volume going through the burner. The increase of volume 
should tend to better mechanical mixing and the increase of temperature 
would tend to further rapid and complete oxidation of the fuel. There 
would be no increase in velocity, temperature, or volume of stack gases, 
especially if the hot gas was withdrawn near the burner. 

Such a method used in combination with a recuperator also to warm the 
air such as is now used on many furnaces, would be a further improvement. 
Excellent heat-resisting metals can now be obtained for burners, etc., and 
rapid and complete combustion should be sought in the locality of the 
burner and not in the enameling chamber proper. 

We have rather loosely advocated the use of excess oxygen in the enamel- 
ing furnace, and it must be admitted that such a theory is a step in gaining 
our end, but it is not complete for it does not get at the cause of furnace 
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failures. Oftentimes there have been furnaces in which a gas analysis from 
most any part would show from 5 to 10% oxygen, and still the results indi- 
cated poor and incomplete combustion. On the other hand, in another 
furnace equipped with a recuperator excellent results at nearly zero oxygen 
in the firing chamber were secured. For instance, two small furnaces 
standing side by side and both using the same fuel illustrate this comparison. 

Enamelers must be rather careful in giving old worn-out ideas to the 
combustion engineers, for many of the suggestions are from the days of 
muffles and inefficient methods of fuel consumption. Specifications must 
be based on facts, and it was with this in mind that we placed our efforts 
upon the above subject of enameling under 100% concentration of gases. 
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PROGRESS IN THE ELIMINATION OF SAGGERS IN THE FIRING 
OF GLOST AND BISQUE GENERAL WARE AND GLOST WALL 
TILE! 


By DRESSLER 
ABSTRACT 


During the past fourteen years the use of saggers has been largely eliminated in 
the sanitary ware industry by the use of cars equipped with permanent superstructures 
of slabs and posts in muffle tunnel kilns. 

Methods are described by which saggers can be eliminated for firing general ware 
and wall tiles with corresponding benefits. 


Introduction 


The sagger is a great source of direct and indirect expense. It is heavy, 
occupies much space inside and outside of the kiln, and is short-lived. 
The elimination of the use of saggers, is therefore, greatly to be desired. 

Some ware, such as floor tile, spark plugs, small electrical fittings, etc., 
are loaded at the presses or at the spraying machines directly into the 
saggers. In such cases saggers are convenient for transporting the ware to 
the kiln and they save re-handling. For many other kinds of ware the com- 
bination of the muffle-type tunnel kiln with its rotary circulation, freedom 
from heat, and purely oxidizing atmosphere, with a ware container in which 
the function of support has been divorced from that of protection, and the 
latter eliminated, it is entirely practical and substantially economical. 

It is nearly fourteen years since the first commercially successful muffle 
tunnel kiln built in the United States was put into operation at the Uni- 
versal Sanitary Mfg. Company at New Castle Junction, Pa., for the pur- 
pose of firing glost sanitary ware on open-deck cars without saggers. This 
method of firing has now become generally adopted in all of the large 
sanitary plants for both biscuit and glost firing operations. (Figures | 
and 2.) In the last eight years about twenty installations of muffle tunnel 
kilns have been made both in new and old plants in this industry. 

The economies of the muffle tunnel are enumerated as follows: 

With a permanent superstructure on the cars 
and the ware loaded on shelves the labor required 
is infinitely less than where saggers have to be 
handled. Statements made by operators of these kilns indicate that the 
cost of setting and drawing has been reduced approximately one-eighth of 
the previous costs in intermittent kilns. 

The slabs and posts have been so improved that 
cars will go from one hundred to one hundred and 
fifty trips without replacement of the super- 


(1) Labor in Setting 
and Drawing 


(2) Elimination of 
Saggers 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Chicago, III, 
February, 1929. (White Wares Division.) 
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structure material. The upkeep of the cars and superstructure has been 
stated by operators to be approximately one-fifth of the cost of saggers. 
, Open setting on decks permits inspection of the 
(3) Quality of Ware ware before it goes into the kiln, thus insuring 
proper support of the ware in the 
bisque firing. If the glaze is knocked 


Fic. 1.—Bisque sanitary ware loaded on Fic. 2.—Glost sanitary ware loaded on 
deck cars. deck cars. 


off of the glost ware in handling, it can be replaced and the dust can be 
blown off. Sagger dirt is eliminated and the pure oxidizing atmosphere 
of the muffle kiln insures the 
highest quality of glaze. 
A much denser 
loading on the 
kiln car is possible, thus increas- 
ing the capacity for a given size 
of installation. 

The total weight of 
Fam ware and supports to 
be fired is much less than where 
‘saggers are used. This saves in 
fuel and labor. 


(4) Capacity 


Fic. 3.—Bisque general ware loaded on General Ware 
““‘bird-cage”’ cars. 

A number of tunnel kilns have 
been erected in the general ware industry. The majority of these neces- 
sitates the use of saggers as in the round kilns. These kilns, no doubt, 
have effected savings in fuel and have allowed for more rapid firing of 
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the ware, and have produced an improved product, yet they have failed 
to achieve the operating economies which have been obtained in the 
sanitary ware industry. This failure is due 
chiefly to the retention of the sagger with the 
attending higher cost of setting and drawing. 


, ‘ Bisque General Ware 


General ware biscuit has been successfully 
fired on open-deck cars for the past several 
years. Figure 3 shows the method of loading 
used. In this particular kiln the cars are 3 ft. 
8 in. wide, with a loading height of only 4 ft. 
2in. Each car has seven decks with a clear 
space of approximately 6 in. between decks. 
The decks are composed of refractory slabs 
11/2 in. in thickness supported on hollow posts. 
The superstructures are permanent and only 
the ware has to be handled in setting and 
drawing. It will be noted that the large flat 
ware is placed on special setters slid in on a 
layer of sand on the slabs. The small flat Fic. 4.—Glost general 
ware, saucers, etc., are placed on sand with- — loaded on deck cars. 

. Note the three-legged re- 

out the use of setters. All waste space is tee 
filled with cups and other hollow ware. A wai. 
car of this size lists $312.00 on the average. 
Loaded with ware in saggers the same 
car lists on the average, $200.00. 
There is, therefore, a gain of about 
50% in capacity for a given size of 
car. The cost of upkeep of the super- 
structure, including girders, slabs, 
and posts, is found to be approxi- 
mately 50% of that of saggers 
required to fire the same amount of 
ware. 

More important than this saving 
in saggers is the large economy 
possible in setting and drawing, pro- 
Fic. 5.—Glost general ware loaded on vided that modern practices are 

deck cars. Flat ware in cranks. adopted. The car is simple and 

easily accessible on all decks. There 
are no heavy weights to be handled. 

One of the essentials in semi-porcelain bisque is a uniform porosity 
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permitting even dipping. It is evident that if flat ware is fired more 
on one side than on the other, its porosity will be less and the amount 
of glaze picked up in the dipping tub will also be less on the harder 
fired side. Any method of firing the 
exposed ware which involves a “‘flash 
heat’”’ on the side of the load is 
unacceptable. Even soaking and 
absence of all flash heat makes the 
muffle type kiln with its rotary cir- 
culation of the atmosphere 
satisfactory. 


Glost General Ware 


The glost hollow ware can be 
handled on decks in precisely the 
same manner as the bisque ware. 
(See Figs. 4 and 5.) Two separate 
methods have been evolved for flat 
ware. (a) The first is by the use of 


Fic. 6.—Refractory setter for glost 
firing of flat ware. a three-legged refractory support on 


which the ware is carried on pins as 
with the use of saggers. These supports can be filled at the dipping 
mangles, placed upon conveyers, and carried to the loading track where 
they are placed on kiln cars by the kiln setters. In this case the labor 


is divided into two separate opera- 
tions; men are required only at the 
actual loading station. Figure 6 
shows an individual setter of this 
type, while Fig. 4 shows a car with 
the top deck loaded. 

(6) The other method is by the use 
of individual cranks for the flat ware. 
Figure 5 shows the cars loaded with 
cranks of the conventional type. 
The advantage of cranks in com- . 
parison with any pin type of setter Fic. 7.—Skeleton crank for flat ware 
is in obviating pin marking and showing interlocking legs. 
dressing. The cranks can readily be 
filled at the dippers’ mangles and carried on belts to the setting station. 
The unloading can be handled in the same way, the ware being placed 
on one conveyer and carried to the white ware room and the cranks upon 
another belt and carried to the mangles. 

Although the conventional type of crank has distinct advantages from 
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the standpoint of yielding a high quality of ware, nevertheless is rather 
heavy and owing to its complete inclosure the ware cannot be heated or 
cooled very quickly. 

An improved type of interlocking skeleton crank (Fig. 7) has recently 
been worked out which has very 
great advantages over the con- 
ventional crank from the stand- 
point of manufacture, loading 
and unloading, and heating and 
cooling. Instead of weighing 
more than the plate it contains, 
it weighs less. The interlocking 
arrangement prevents the super- 
imposed cranks from being dis- 
placed with respect to each other, 
while the foot of the plate sets in 
a roughened depressed ring which 
has the effect of preventing move- Fic. 8.—Tile setter knocked down. 
ment of the plate. 

Both of the above described systems have their advantages and are 
being tested on a commercial scale. 


Wall Tile 


The outstanding characteristic of the muffle tunnel kiln is that owing to 
the purely oxidizing atmosphere, no 
protection is required for the ware. 
Only a support is necessary and an 
effort has been made to devise a 
light-weight support which would 
permit, in the firing of glost tile, 
the same economies which have been 
obtained in the firing of sanitary 
ware. 

An entirely practical container or 
setter for tile is now available, which 
when used in conjunction with a 
muffle tunnel kiln has distinct advan- 
tages over saggers. This setter is 
Fic. 9.—Tile setter assembled and made in two sizes, 11*/, in. long, 6'/2 

partially loaded. in. deep, and 12! 2 in. high to hold 
thirty-three 6- by 3-in. tile; and 11°/, 

in. long, 9'/, in. deep, and 12'/2 in. high to hold forty-four 4'/,- by 4'/,-in. 
tile. The former size is shown in Figs. 8 and 9. These setters are box-like 
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and made so as to be piled one upon the other three high. The tile are sup- 
ported horizontally on pins or rods which are slipped in through perfora- 
tions in the side pieces. The manner of filling 


the setters is shown in Figs. 10, 11, and 12. 
Experience shows that 6- by 3-in. tile can be 
placed vertically in setters somewhat faster 
than in saggers, while 4'/,- by 4!/,-in. enameled 
tile and trim are placed horizontally in setters 


twice as fast as in saggers. Weight of the 


Fic. 10.—Loading setters 
with 6- by 3-inch tile. 
Note the setters laid on 
their sides. The advantages of 


setters Over saggers 
can be outlined as follows: 


(1) A setter holds more tile than a sagger; 
therefore a smaller number of units have to be 
handled. 

(2) A loaded setter weighs less than a 
loaded sagger, requiring less effort to handle 
it. 

(3) Many more tile are set per cubic foot of 
kiln space; a much smaller kiln is required for a 
given production. 

(4) The loading weight of the car can be kept 
low. With the standard arrangement of three 
setters high, the top setter is placed at a height 


setter complete with pins is approximately 
three-fourths of that of the tile it contains. 


Fic. 11.—Loading setters 
with 4!/,- by 4!/,-in. enam- 
eled tile. The tile are laid 
in horizontally. 


of only 4 feet 9 inches from the rail 


less. 


level. The loading is thus facilitated 
and the necessity for depressing 
tracks below floor level is avoided. 
(5) The total weight to be heated 
for a given production of ware is 
approximately 55% of that heated 
when saggers are used; consequently 
the fuel consumption is very much 


(6) The open structure of the 


setter permits rapid heating and 

Fic. 12.—Oil-fired muffle tunnel cooling. The ware can be removed 

kiln, showing method of loading tile from the kiln cars within an hour 
setters on kiln cars. after they leave the kiln. 


5 The tabulation on the opposite 
page sets forth clearly the advantages of the light weight tile setters 


over saggers. 


The tile setter under consideration is the one holding thirty-three 6- by 


3-in. tile. 
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CoMPARISON OF TILE SETTINGS WITH SAGGERS FOR PRODUCTION OF APPROXIMATELY 
5000 So. Fr. in 24 Hrs. anv 10,000 So. Fr. rn 24 Hrs. 


5000 Sq. Ft. 10,000 Sq. Ft. 
Using tile Using tile 
setters Using saggers setters Using saggers 

Length of kiln 150’ 8” 223’ 249’ 6” 303’ 4” 
Handling of ware and cars 
No. of setters or saggers 

handled per day 1296 1512 2592 3024 
No. of setters or saggers 

per car 108 84 108 114 
Net weight of setters or 

saggers per car (Ibs.) 1458 2520 1458 3420 
Net weight of tile per 

car (Ibs.) 1782 1092 1782 1482 
Total weight of tile per 

car (Ibs.) 2240 3612 2240 4902 
Sq. ft. tile per car 445 273 445 370.5 
Size of car platform 3’ 8" wide X 3'8" wide X 3’8" wide X 4’ 8” wide X 

6’ long 6’ long 6’ long 6’ 6” long 

Loading height of ware 3’ 3” 4’ 31/," 3’ 3° 5’ 2” 
No. cars per 24 hrs. 12 20 24 29 
Total production per 24 

hrs. / sq. ft. 5340 5460 10,680 10,745 
Total weight fired per 

24 hrs. (Ibs.) 38,880 72,240 77,760 132,160 
Fuel consumption per 

24 hrs. (cu. ft.) (natu- 

ral gas) 39,000 72,250 80,000 130,000 


The above figures are based upon the following data: 


Saggers Tile setter 
Weight of empty sagger 30 Ibs. Weight of tile setter com- 
Content of sagger 26 tile (31/4 plete with rods 13'/2 Ibs. 
sq. ft.) Contents of setter 33 tile (4'/s 
Weight of tile 13 Ibs. sq. ft.) 
Weight of loaded sagger 43 lbs. Weight of tile 16'/¢ lbs. 


Weight of loaded setter 30 lbs. 


The comparison is even more favorable when considering 4'/, by 
41/, tile. 

A 150-ft. muffle kiln with a capacity of 5000 sq. ft. of glost tile has been 
in operation since October, 1928, at the plant of the Architectural Tile 
Company, Keyport, N. J., utilizing this new type of tile setters. (See 
Fig. 12.) This installation is fired with oil. The fuel consumption on a 
schedule of one car every two hours is approximately 400 gallons of oil per 
24 hours. 

The labor of setting and drawing is stated to be less than 20% of what it 
was in intermittent kiln practice, at this plant, while the quality of the ware 
especially in the case of colored enamels shows a great improvement over 
previous experience. 


AMERICAN DRESSLER TUNNEL KILNs, INc. 
CLEVELAND, OHIO 
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arrier Gjector . 


- Sanitary ware set on monorail 
trucks in a Carrier Ejector Dryer 


ROM tunnels having a capacity of a hundred or more tons per day to small periodic com- 

partment dryers, the Carrier Ejector System has proved its adaptability and superiority. 
These dryers are successful and efficient because their design and principle of operation are 
based on the fundamental knowledge of evaporation, drying and air conditioning in which 
Carrier Engineers have pioneered. 


The patented Ejector System of Air Circulation, accurate automatic control and alteration 
of temperature, humidity and schedules, the efficient utilization of heat, combine to make of 
these dryers a highly profitable investment for any modern clay products plant. 


Drying in the Ejector Dryer is no longer the bothersome, uncertain period of waiting, pro- 
ducing at the end a profit-consuming quantity of damaged and broken pieces. The Carrier 
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System Dryer 


A multiple Carrier Ejec- 
tor System Continuous 
Tunnel Dryer designed 
Jor large quantity pro- 
duction of roof tile, sewer 
pipe, conduit and similar 
products. This dryer is 
divided intofour sections 
in each of which is main- 
tained automatically 
graduated conditions o 

ity exac suited to the 
stage and period of dry- 
ing. Perfect air circula- 
tion is produced, as in 
the periodic compart- 
ment dryers, by the 
Carrier Ejector System. 
The small cross section 
at the right illustrates 
distinctly the effective 


ing from the ejector 
nozzles. A dryer of this 
rye. at a large Pacific 
oast plant, is turning 
out seventy-five tons of 
dried ware per day on a 
fixed schedule. Froma 
+4 8 per 
cent the 
effected a in 
dryer breakage to one- 


quarter of 1 per cent. 


Ejector Systeni® 
onti nuous 
Tunnel Dryer | 
inne: 


System makes of drying an automatically controlled process codrdinated with the regular 
production schedule of the ceramic plant. 


, One of our Engineers will be pleased to visit your plant at your convenience. 
An outline of your drying requirements will aid us in bringing valuable infor- 
mation to you at the first interview. Write for the New Book, CE-31, “‘Dry- 
ing Clay Products.’’ 


Fngineering (Corporation 
Offices and Laboratories: NEWARK, NEW JERSEY 


New York Philadelphia Boston Chicago Cleveland 
Detroit Washington KansasCity Dallas Los Angeles 
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Abrasives 


Abrasive corundum. ANon. Abrasive Ind., 10 [12], 38 (1929).—Corundum is an 
impure form of the ruby (Al.O;), with silica, ferric oxides, etc., and combined water. 
An ideal corundum breaks with an irregular to a conchoidal fracture and has a hardness 
of 8.8 to 9. It is found in three forms called boulder, crystal, and grain corundum. 
Refined in the electric furnace, corundum makes a white friable abrasive which is used 
for very fine grinding. E.P.R. 

Grinding tungsten carbide tools. SAMUEL L. Hoyt. Abrasive Ind., 10 [12], 29 
(1929).—Grinding problems arose from the very great hardness of the material, its 
tendency to chip on the cutting edge and to check, particularly when brazed onto a 
steel shank. Coarse grinding is done on a 60-grit SiC wheel while fine grinding is done 
on 100- to 200-grit wheels. The hardness of the wheel and its bond are important. 
The pressure should be light and the grinding should be away from the cutting edge to 
avoid chipping. The edge frequently is lapped with 149- to 200-mesh boron carbide or 
diamond dust. E.P.R. 

Correct wheel truing essential in production grinding. R.E.W. Harrison. Abra- 
sive Ind., 10 [12], 26-28 (1929).—A correctly graded grinding wheel used on most normal 
grinding operations, will automatically true itself after once it is started in operation. 
The lower the number of times it is necessary to true a grinding wheel during its life, 
the better is the ratio of metal removal to wheel wear. Particular attention is given to 
the truing of the grinding and regulating wheels-on centerless grinding machines. The 
available truing elements are the diamond and the rotary type wheel dresser such as the 
Ross and Precision. Grinding wheels should nct be diamonded dry. A cut of not more 
than 0.002 in. in depth should be taken. There are four principal classes of diamonds 


| 
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used in grinding practice; namely, (1) brown bort, least expensive and sufficiently hard 
for a large class of work; (2) gray bort, because of their shape, are easy to reset, wear cou- 
siderably longer, and are more expensive than the brown bort diamonds; (3) ballas, 
(black and gray) brittle, harder, and more expensive than the bort stones, exceptionally 
good for intensive use on larger wheels; (4) black diamond or carbon are most expensive, 
have a long life, and are the hardest material available for truing. The size of a diamond 
should be proportional to the face diameter, and hardness of the grinding wheel. Dia- 
monds from '/; to 10 karats are used. Generally speaking, large diamonds are much more 
economical than small diamonds, even though their first cost is considerably higher. 
Rotary type dressers are divided into two types, the mounting in each case being almost 
identical but the truing element in one case being a series of metal corrugated disks, and 
in the other, a small extremely hard grinding wheel. Both types can be devised to give 
either a rough finish to the wheel or can be arranged to close up the grain of the grinding- 
wheel for a finish grinding operation. For the various types of precision grinding opera- 
tions, the following types of wheels are recommended: roughing operation, 8 to 20 
grain; commercial finish, 23 to 30 grain; fine finish, 32 to 46 grain. When truing by an 
abrasive wheel, water should not be used. After each truing the wheel should be 
thoroughly washed with the coolant before grinding is started again. E.P.R. 
Wheel selection. ANoNn. Abrasive Ind., 10 [12], 37 (1929).—Factors Affecting 
Grinding Wheel Selection is the title of a booklet issued by the Norton Co., Worcester, 
Mass. Under the subject ‘‘Given Conditions” are included, material to be ground, 
amount of material to be removed, arc of contact, and the type of grinding machine 
used. ‘The booklet also includes factors affecting the selection of the abrasive, grit, 
hardness, and process. A table of grinding wheel recommendations is included. 
E.P.R. 
High-speed grinding wheels. REVERE CHAPELL. Abrasive Ind., 10 [12], 23 
(1929).—High speed is used for rubber and bakelite bonded wheels. Cement rubber 
wheels have economic advantages of high speed. Shellac may be used for thin wheels 
but for rapid removal of metal, shellac is too weak compared with the rubber and bake- 
lite bonds. Progress lies in the development of a vitrified wheel which will per- 
mit higher speeds than the present maximum 6000 surface ft. per min. E.P.R. 
Polishing wheel. ANON. Abrasive Ind., 10 [12], 43 (1929).—The polishing wheel 
was developed by C. B. Hunt & Son., Salem, Ohio. It consists of heavy-gage steel side 
members pressed into a steeldrum. ‘The salient feature of the wheel is that its polishing 
medium is a strip of abrasive cloth which is held in place by clamps operated by a special 
wrench. Illustrated. E.P.R. 
Lapping process imparts high finish on ball-bearing raceways. H. J. WILLS. 
Abrasive Ind., 10 [12], 30-31 (1929).—W. points out that a high finish is absoluteiy es- 
sential in finishing cones and raceways for precision ball bearings and that the finish 
must be absolutely free of grinder fuzz, surface waves, and chatter marks. Instructions 
are given for lapping these parts. It is pointed out that while raceways may be lapped to 
a finish free of grain marks when viewed under a low-power glass, such raceways if not 
correctly lapped may be noisier in operation than unlapped surfaces. The data were 
taken from actual working conditions. E.P.R. 
Special polishing operations. ANoNn. Abrasive Ind., 10 [12], 44-48 (1929).— 
Polishing and buffing operations in automobile plants and particularly in the White 


Motor Co., are described. E.P.R. 
Automatic grinder feed. ANon. Abrasive Ind., 10 [12], 41-42 (1929).—The feed- 
ing mechanism is shown and described in detail. E.P.R. 


Tool grinder. ANON. Abrasive Ind., 10 [12], 42 (1929).—The J. G. Blount Co., 
Everett, Mass., has produced the all-purpose tool grinder, driven by a 1 H.-P. fully en- 
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closed, dustproof motor, running at 1750 r.p.m., built by the Westinghouse Electric & 
Mfg. Co. It is provided with three wheels. E.P.R. 
Precision abrasive tools assure “built-in” accuracy in machine tools. Frep B. 
Jacons. Abrasive Ind., 10 [12], 17-23 (1929).—This article illustrates and describes 
some of the abrasive operations followed at the plant of the R. K. LeBlond Machine 
Tool Co., Cincinnati, in machine-tool building. E.P.R. 


PATENTS 


Abrasive device. Frans O. ALBERTSON AND Gustav OLSEN. U. S. 1,736,869, 
Nov. 26, i929. In an abrasive device, the combination of a metal wheel comprising a 
hub, a rim, and means supporting the rim on the hub, the rim having a longitudinal slot 
through the same, with an abrasive band extending about the rim and having its ends 
projecting through the slot, securing means for the ends of the band, and tightening 
means comprising a yoke slidably engaging the hub, a screw bearing on the hub and a 
removable pin pivotally connecting the yoke and securing means. 

Grinding machine. WarREN F. Fraser. U. S. 1,736,967, Nov. 26, 1929. A 
grinding machine comprising, in combination, a work member, means to support and 
rotate the work member, a grinding member, means to support and rotate the grinding 
member and means to cause one of the members to approach and engage the other of 
the members in a path approximately tangential to the point of contact of the grinding 
wheel and work. 

Hone wheel. Joun S. Jonnson. U. S. 1,737,245, Nov. 26, 1929.. A hone wheel, 
comprising a wheel member having a body portion formed with a plurality of spaced, 
radially extending T-shaped, slotted recesses, the wheel member also having a plate por- 
tion, an abrasive member mounted on the plate portion, a plurality of T-shaped clamp- 
ing members having their shank portions extended into the recesses and the head por- 
tions engaging the peripheral surface of the abrasive member, and bolts threaded 
through the clamping members and the wheel body portion to adjustably hold the 
clamping members in clamping position. 

Grinding machine. HERMON G. WEINLAND. U.S. 1,737,485, Nov. 26, 1929. Ina 
grinding machine, a support, a grinding wheel and operating mechanism for the same 
mounted on the support, a hollow body forming a dust collector movably mounted upon 
the support with its receiving end adjacent the wheel, and manually operated means for 
adjusting the hollow body to alter the position of the receiving end thereof with relation 
to the wheel. 

Manufacturing rigid grinding bodies of emery, silicon carbide, etc. HerNRICH 
EpvuARD ERNsTt WINTER. U. S. 1,737,486, Nov. 26, 1929. Apparatus for grinding out 
circular or annular disks from rigid bodies, comprising a plate, a cutter extending from 
the plate, means for adjusting the cutter radially of the plate, a carrier for the plate hav- 
ing a part constructed to be received by a chuck, a reduced part projecting through an 
aperture in the plate forming a shoulder, and a tool constructed as a nut, codperating with 
the reduced part below the plate for securing the plate to the carrier. 

Making buffing wheel cloth. Braprorp H. Diving. U. S. 1,737,574, Dec. 3, 1929. 
Process of manufacturing buffing wheel cotton cloth which consists in supplying the warp 
with sizing material before weaving, weaving unsized filling threads and the sized warp 
into cloth, with the weaving tension on the warp low enough relative to the tension on 
the filling threads to make the warp threads bend appreciably at the crossing points of 
the warp and filling threads and moistening the woven cloth whereby the size in the warp 
is partly transferred to the filling and the fibers of the filling threads are bound 
together. 

Grinding machine. Grorcr Dickson. U. S. 1,737,707, Dec. 3,1929. In a grind- 
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ing machine, a frame having parallel side pieces carrying two bearings between the 
side pieces, means to support the frame rotatably in relation to the object to be ground, 
the frame carrying a grinder supported in one of the bearings. 

Centerless grinding machine. FRED M. KERN. U. S. 1,737,852, Dec. 3, 1929. 
Centerless grinding machine comprising a rapidly rotated grinding wheel, a slowly ro- 
tated work regulating wheel, a positioning member for maintaining work of round section 
in operative contact with the wheels, and means for moving the member in a direction 
substantially transversely of the axis of the work piece and in opposition to the thrust 
of the grinding wheel to cause the work to be ground to a predetermined size while being 
rotated by the regulating wheel and thereafter withdraw it to permit removal and re- 
placement of the finished work. 

Sharpener for feed cutters. CHARLES A. HOLM AND MarTIN Hot. JU. S. 1,738,- 
005, Dec. 3, 1929. Ina device of the class described, spaced frame members, a bracket 
upon each frame member, spaced lugs carried by each bracket and including a front and 
rear lug, a holder supported upon the brackets, means yieldably retaining the ends of 
the holder in position on the brackets, adjustable means for limiting lateral movement 
of the holder in one direction, the holder comprising upper and lower plates and a 
sharpener stone arranged between the plates, with one of its longitudinal edges extending 
beyond one of the edges of the plates, an upstanding flange on the bottom plate forming 
a stop for the stone, the flange having a socket at each end thereof, rubber blocks ar- 
ranged within the sockets and adjusting screws carried by the rear lugs of the brackets 
and having ball end portions for engaging the rubber blocks to provide for yielding move- 
ment of the stone. ‘ 

Machine for grinding valves, etc. JAMES HENRY LiTTLER. U. S. 1,738,011, Dec. 3, 
1929. A work holder for rotary abrasive grinders comprising a rotary driving shaft, a 
rotary driven shaft tangential to the driving shaft and geared directly thereto to receive 
motion therefrom, a rotary sleeve tangential to the driven shaft and geared directly 
thereto to be rotated thereby, a chuck mounted within the sleeve to rotate therewith 
for receiving and engaging the work, and means for tightening and releasing the chuck 
upon and from the work. ; 

Work-loading device. Watiace H. Woop. U. S. 1,738,027, Dec. 3, 1929. Ma- 
chine tool having a cutting tool, relatively movable work-supporting centers, and a work- 
presenting mechanism fixed on the machine comprising a runway having a surface ex- 
tending rearwardly from the front of the machine toward the cutting tool, and by medns 
of which the work may be moved from the front of the machine into a position adjacent to 
the centers where it may be gripped by the centers and elevated to the cutting position, 
the mechanism remaining in a work-receiving position close to the work during the cut- 
ting operation. 

Buffing and polishing machine. Gustave A. CaRLsoNn. U. S. 1,738,356, Dec. 3, 
1929. Ina buffing machine, a rotary drive shaft, a rotary turret having work-engaging 
means and a hub portion, a sleeve surrounding the hub portion in frictional engagement 
therewith and geared to be driven by the shaft, a fixed body structure adjacent the sleeve, 
a locking plunger slidably mounted in the fixed body structure, the turret having a series 
of apertures for selectively receiving the plunger, a cam carried by the sleeve and adapted 
to admit the plunger into the apertures and withdraw the plunger from the aperture 
whereby to arrest and permit rotation of the turret by friction engagement of the turret 
with the sleeve. 

Abrasive wheel. JoHN R.GAMMETER. U. S. 1,738,472, Dec. 3, 1929. An abrasive 
wheel having one or more reinforcing members bonded by a rubber-like material cured 
on one or both faces of the wheel so as to be substantially integral therewith for normal 
use of the wheel, the members being constructed with one or more strips of such form and 
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the material being of such character that the strips are adapted to be torn from the faces 
of the wheel so that the members are reducible in diameter as the wheel wears. 

Grinding machine. RaupH E. FLANDERS. U. S. 1,739,753, Dec. 17, 1929. Ina 
machine of the class described, a tool, centers for supporting a flutted cutting member in 
operative relation to the tool, one of the centers having a universal pivotal mounting 
intermediate its length, means to rotate the tap, and means to effect a gyratory move- 
ment of the center timed with the rotation of the cutting member and acting to effect 
a large diameter cut thereon as the point of action of the tool approaches the cutting 
faces of the tap to effect clearance for the faces when in use. 

Grinding machines. R. WO6OLFLE. Brit. 319,609, Nov. 20, 1929. A grinding 
machine having a hydraulically reciprocated table, has the entire hydraulic gear ac- 
commodated in the saddle acting as a guide for the table, whereby movable pressure 
connections are avoided. 


Art 
Turquoise glazes for art pottery. Wo.rcaNnc HENzE. Céramique Verrerie, 49, 
45-46 (1929).—Several successful formulas are given. A.J.M. 
Colors for painting glass. Kaspar Kier. Diamant, 51 [15], 284 (1929); Glas- 
tech. Ber., 7 [8], 317-22 (1929); see also Ceram. Abs., 8 [10], 716 (1929). E.J.V. 


Glass and chinaware. ANoN. Pottery, Glass, & Brass Salesman, 40 [19], 17 
(1929).~—‘Ceramit”’ is a glass that looks like pottery both in coloring and in finish. 
The decorations are hand painted and give a very soft finish. The Imperial Glass Co. 
offers the new “‘Valencia’’ pattern which is created by the employment of a reverse or 
flat etching which is quite simple and unusual. The items in the line are obtainable in 
three mother-of-pearl colors and include rose, green, and crystal. The McKee Glass 
Co. has a line of black glass in a variety of fancy pieces. It has a pure black tone and 
a rich lustrous appearance. The Geo. C. Kindt & Co. are offering ornamental pottery 
vases in antique effect lined with zinc in order to make them waterproof. The zinc is so 
fused into the clay that its appearance is not noticeable. E.P.R. 

Pottery. ANON. Pottery, Glass, & Brass Salesman, 40 [18], 17 (1929).—One of 
the latest offerings of the Lancaster Glass Co. is a three-footed bowl. The edge is 
scalloped and pointed and carries an etched design. John B. Salterini has a variety of 
Italian pottery vases in a wide variety of treatments. Among them are examples of 
the rococo, the Della Robbia, the Italian Renaissance, and the graffito. Koscherak 
Bros. display imported tea sets in mat color, the colors being of subdued order and in- 
cluding a beige, rose, and a Nile. The W. S. George Pottery Co. offers several new 
decorations brought out for ivory or yellow body on ‘“‘Argosy”’ shape. A hand-painted 
floral treatment featuring three sprays of different shapes and sizes is included. Green, 
red, and yellow predominate while touches of black make the pattern distinctive. 

E.P.R. 

New china and pottery... Mary Day WINN. Amer. Home, 3 [3], 262-86 (1929).— 

American and foreign dishes which decorate the table by color, shape, and texture are 


discussed and illustrated. T.W.G. 
Glassware designs. ANON. Amer. Glass Rev., 49 [7], 21 (1929).—Some recent de- 
signs of interest are illustrated. E.P.R. 


Ceramic products of new design. ANon. Ceram. Ind., 13 [6], 570-71(1929).— 
The recent International Exhibition organized by the American Federation of Arts in 
New York brought out some interesting pieces of ceramic ware. Several hundred indi- 
vidual pieces were assembled from Austria, Czechoslovakia, England, France, Germany, 
Holland, Italy, Sweden, and the U.S. Some of the ceramic ware shown at the Exhibi- 
tion is illustrated. F.P.H. 
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Expert glass blower. Doris MONTAGUE. American, 109 [1], 90 (1930).—Herman 
Miller, son of a Thuringian glass blower, is employed by the American Museum of 
Natural History to mold models of marine, animal, and plant life in glass. His models 
cannot be recognized as any plants ever seen as they are magnifications, from 300 to 
1,000,000 times, of plants that are present in water. Due to the painstaking exactness 
required it sometimes takes Miller two or three months to complete a model. E.J.V. 

Lewis Foreman Day, designer and writer on stained glass. D.M. Ross. Jour 
Brit. Soc. Master Glass Painters, 3, 5 (1929).—L. F. Day, the foremost stained-glass 
expert of his time was born in London on January 29, 1845. At the age of nineteen he 
entered the works of Lavers and Barraud, glass painters and designers. For two years 
he was keeper of cartoons to the firm of Clayton and Bell. In 1870 he worked for Heaton, 
Butler, and Bayne on the decoration of Eaton Hall, Chester, and in the same year he 
started for himself in London. For many years he was retained by W. B. Simpson & 
Co. as their designer of stained glass as well as wall papers. For Jeffrey & Co. he de- 
signed wall papers; for Turnbull & Stockdale, cretonnes and chintzes. He was one 
of the promoters of the Arts and Crafts Society, and a founder of the Artworkers’ Guild. 
Four times he delivered courses of Cantor Lectures before the Royal Society of Arts, 
the first in 1886; he was also a member of the Council of that Society. For more than 
20 yrs. he spent his holidays traveling all over England and the Continent, storing up 
knowledge which was eventually given to the world in “Windows,” the book published 
in 1897, and described by Harry Powell as ‘the classic of the art of stained glass for many 
years tocome.”” The handbook on “Stained Glass’ was written for the South Kensing- 
ton Museum in 1903. A note of some of his other works is given. For more than 40 
yrs. he wrote constantly on every subject connected with decoration. A portrait is 
given and one illustration. (F.sue.2.) 

Automatic control of temperature and movement of ware in decorating tunnel kiln. 
Joun T. Jans. Fuels and Fur., 7 [4], 595-96 (1929); for abstract see Ceram. Abs., 8 
[3], 211 (1929). A.E.R.W. 

Glass from France, Germany, and Sweden. ANoN. Amer. Glass Rev., 49 [7], 16 
(1929).—Under the auspices of the American Federation of Arts there was opened in the 
Metropolitan Museum of Art, New York City, November 4, 1929, an exhibition of 
modern ideas in glassware and rugs. Ware shown represented the craftsmanship of 
many countries, including the U. S. From abroad is shown glassware from France, 
Germany, Sweden, Denmark, Holland, England, Austria, and Italy. From January 
30, 1930, to February 27 the exhibition will be in Philadelphia; from March 19 to April 
21 in Chicago; from May 5 to June 1 in St. Louis; from June 17 to July 16 in Pitts- 
burgh; August 4 to 31 in Dayton; September 17 to October 15 in Cincinnati, and from 
November i to December 1 in Baltimore. E.P.R. 

Medieval glazing accounts. L.F.Saurzman. Jour. Brit. Soc. Master Glass Painters, 
3, 25 (1929).—-Particulars are given of accounts dating from 1399 to 1537. One dated 
1445, relating to Clarendon, Wiltshire, refers to probably the earliest example of the 
use of wire guards for the protection of stained glass windows. (J.S.G.T.) 

History of the York School of Glass-Painting. VII. J. A. KNow.es. Jour. Brit. 
Soc. Master Glass Painters, 3, 31 (1929).—Further considerations of the York type of 
design are given. Furniture and fittings. In York glass there are several representa- 
tions of altars. In every case they consist of an elaborately carved and panelled reredos 
at each end of which are tapestry curtains suspended from brackets and poles. Cos- 
tume (ecclesiastical). In decorated work the dalmatics of deacons are formed of broad 
horizontal bands of contrasting colors, embroidered with contrasting patterns, circles 
being opposed to squares or horizontal bands, etc. The mind of the 14th Century 
designer seems to have run on horizontal bands, just as that of his 15th Century suc- 
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cessor turned to vertical ones. Civil costume. York glass generally, and especially 
the St. William window, provides a mass of information. St. Christopher is usually 
shown with the tails of his shirt, or the bottom of his under breeches, tied into a knot so 
as not to drag in the water. In representations of St. John the Baptist, who was a 
favorite saint at York, the head and feet of the camel skin from which his tunic was made 
are generally shown attached to the skin and hanging down in front. In the 15th 
Century, York men were very fond of rows of small buttons sewed close together so as to 
touch each other. Members of the upper classes or of noble families are frequently 
shown in York glass as wearing on their heads chaplets made of feathers or of leaves. 
Apart from stained glass, only one other example, in ecclesiastical art, of the chaplet 
being worn is known. This is in the brass of Sir Thomas de St. Quentin, 1420, at 
Harpham, Yorkshire. (J.S.G.T.) 
Ancient glass in St. Bride’s Chapel, Douglas, Lanarkshire. G. T.S.Gounp. Jour. 
Brit. Soc. Master Glass Painters, 3, 21 (1929).—A description of two windows containing 
a large amount of early glass, some possibly of the 12th Century, but mostly of the 
13th. The glass has been brought from elsewhere and fitted into these windows in 
modern times. In them Scotland possesses perhaps its finest and most complete relic 
of a fine old craft. A drawing of one window is given. (J.S.G.T.) 
Early 17th Century portraits in stained glass at Oxford. Mrs. REGINALD LANE 
PooLe. Jour. Brit. Soc. Master Glass Painters, 3, 13 (1929).—In the first half of the 
17th Century much building and decoration of buildings went on in Oxford. Glass por- 
traits appear to have been from the first made for the windows of college halls and 
libraries, where most of them still remain. Particulars are given, with five illustrations, 
of such portraits in several of the Oxford colleges. Most of the portrait glass, if not in 
grisaille, is delicately tinted. These Oxford windows, especially those in Oriel College 
are not merely decorated glass, but portraits in which the material worked on is glass 
instead of canvas. It is not possible to assign these portraits with certainty to any 
known painter. It is suggested that the probable artist was Richard Greenbury, a 
goldsmith, glazier, and portrait painter of Westminster. The fashion for such windows 
was followed, sparsely at first, more often in recent times. Thus there are five examples 
of the time of Charles II in the Parish Clerks’ Hall in London, and at Windsor there is 
a head of that king. (J.S.G.T.) 
Nampeyo, Hopi woman potter. A. E. Dovuciass. Nat. Geog. Mag., 56, 742 
(1929).—Hopi pottery developed from black-on-white to red, and then to polychromeon- 
red. A transition orange color links the red with a beautiful yellow. Nampeyo 
since 1897 has revived Hopi ware with considerable success. H.H.S. 
Library of fired tile. ANoNn. Tonind.-Ztg., 53 [76], 1373 (1929).—The French have 
discovered in Minet-el-Baida and Schamma in Syria an important treasure of fired lime 
plates with inscriptions which represent a part of a great library and must be about 4000 
yrs. old. M.V.K. 
Cyprus as a treasure-island of archaeology. Erar Gyerstap. /Jilus. London 
News, 175, 806-808 (1929).—The Swedish expedition has made new discoveries of rare 
splendor and interest in excavating the palace of Vouni and the city of Marion. Vases, 
terra cotta, etc., are illustrated. H.H.S. 
Stone-Age village discovered in Italy. ANoNn. Illus. London News, 175, 795 
(1929).—Lowering the level of Lake Ledro, in the Alps, in connection with a hydro- 
electric scheme, brought to light an extensive pile-built village. The discovery is re- 
garded as the greatest pre-historic find of this century in Italy. The first objects have 
been taken to the museum at Trent. H.H.S. 


Secret of the South-West solved. A.E. Doucriass. Nat. Geog. Mag., 56, 736-70 
(1929).—The National Geographic Society’s explorations of the Pueblo Bonito ruins in 
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N. M. have pushed back the authentic history of this continent to 700 a.p. The key 
was found by the matching of tree-rings in the timbers used for dwellings. H.H.S 
School of Archaeology for Iraq. GrorGE MacMunn. Illus. London News, 175, 
822 (1929).—Apart from the joint expedition of the British Museum and the Univ. of 
Pennsylvania, the treasures of Iraq, which no other land in the world can equal, have 
been neglected. A permanent school is now being provided in London, with special 
intention as a Gertrude Bell memorial. H.H.S. 


BOOK 


New Archaeological Discoveries. CamMpEN M. CoBERN. 9th ed., 782 pp., 113 
photos. Funk & Wagnalls Co., New York, 1929. Price $4.18. H.H.S. 


PATENTS 


Design for upper bowl for coffee makers. ANNE M. BokgveEr. U. S. 80,013, Dec. 
3, 1929. 

Design for coffee maker. ANNE M. BokEver. U. S. 80,014, Dec. 3, 1929. 

Design for lower bowl for coffee makers. ANNE M. BorEver. U. S. 80,015, Dec. 
3, 1929. 

Design for footed tumbler, etc. JAMES DUNCAN DirHRIDGE. U. S. 80,021, Dec. 3, 
1929. 


Cement, Lime, and Plaster 


Action of sulphates on Portland cement. II. Steam-curing of Portland cement 
mortar and concrete as remedy for sulphate (alkali) action. T. THORVALDSON, V. A. 
VIGFUSSON, AND D. WoLocuow. Can. Jour. Research, 1 [4], 359 (1929).—A study was 
made of the effect of steam-curing at various temperatures between 50°C and 200°C 
on the resistance of Portland cement mortars to the action of solutions of sulphates of 
sodium, magnesium, and calcium. ‘The methods used consisted in comparing the ex- 
pansion of steam-cured and untreated mortar specimens during exposure to the solutions, 
and in determining the changes in the tensile strength of the more resistant mortars 
after long periods of exposure. A laboratory study of steam curing as a remedy for 
the action of sulphates (alkali) on Portland cement mortars was made by determining 
the effect on the stability of the mortar as indicated by changes in volume and in ten- 
sile strength on exposure to sulphate solutions at 21°C. The effect of steam curing on 
the tensile and compressive strength of mortars and concrete was also studied. 
III. Effect of addition of silica gel to Portland cement mortars on their resistance to 
sulphate action. Jbid., 1 [5], 365 (1929).—Effect of substituting silica gel for a portion 
of the Portland cement in standard- and graded-sand mortars on the expansion and 
loss in strength of the mortars in sulphate solutions was determined. Steam-cured 
mortars containing silica gel to the extent of 20% of the cement present showed a slightly 
greater resistance to the action of solutions of sodium and calcium sulphates, but less 
resistance to solutions of magnesium sulphate, than similar steam-cured mortars con- 
taining no silica gel. Lime-silica gel sand mortars behaved very similarly in sulphate 
solutions as Portland cement mortars containing silica gel. The possible causes of the 
effects produced by the addition of silica gel to Portland cement mortars are considered 
and several explanations discussed. W.L. 

Investigations on breeze and clinker aggregates. F. M. Lea. Dept. Sci. Ind. 
Research, Bldg. Research Tech. Paper [London], No. 7 (1929); for abstract see Ceram. 
Abs., 8 [5], 320 (1929). W.L. 

Determining finest constituents of cement. H. W. CoNNEL. Tonind.-Ztg., 53 
[61], 1105-1107 (1929).—The superiority of the air-sifting method over other methods 
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of determining the finest constituent of cement is pointed out in that (1) temperature 
does not need to be taken into account as the coefficient of friction of air is approximately 
constant, (2) shape of the particles is of no consequence as the air-sifting process gives 
> . the same results for spherical and non-spherical particles, (3) particles of greater fineness 
are sifted out by this process. M.V.K. 
Reaction between colloidal silicic acid and lime. P. JoLiBor1s AND L. CHASSEVENT. 
Tonind.-Zig., 53 [64], 1168 (1929); for abstract see Ceram. Abs., 8 [6], 450 (1929). 
2 M.V.K. 
Kieselguhr as concrete aggregate. WERNECKE. Tonind.-Ztg., 53 [88], 1556-57 
(1929).—A discussion of the advantages of adding a pure form of kieselguhr, known 
as ‘“‘Sil-O-Cel” (or Celite) to concrete. The reasons given for the superiority of this 
mixture over ordinary concrete are (1) it improves the quality of the concrete; (2) it 
is more plastic and malleable; (3) assures a more uniform consistency; (4) produces a 
greater degree of hardness; (5) sticks to iron better; and (6) because it is more efficient 
than the ordinary concrete and easier to work with, it is more economical. M.V.K. 
Cement: an electrified industry. R.H. Rocrers. Elec. World, 94 [20], 1036-40 
(1929).—Electrification of the cement industry is discussed. Cement mills of the 
country in 1928 produced 176,000,000 bbl. cement worth $350,000,000. All power opera- 
tions in cement mills are carried on by electric motors which require from 12 to 18 
kw.hr. per barrel of cement manufactured. The modernization of old plants and the 
building of new plants are going on continually. T.W.G. 
Cement and oil shale production in Tasmania. ANoN. Chem. & Ind., 48, 1015-16 
(1929).—The Goliath Portland Cement Co. is beginning to produce shale oil as well as 
cement at Railton, Tasmania. H.H.S. 
Packing cement. Kari A. Gosticn. Tonind.-Ztg., 53 [87], 1541 (1929).—Dis- 
cussion of the causes of alterations in setting-time of cement. The generally accepted 
cause is that alkali-carbonates are formed, which fault can be overcome by addition of 
as much gypsum as possible. G. points out that since alkali-carbonates can be formed 
only in the presence of air (preferably dry air), the question of packing in air-tight sacks 
or containers is therefore an important one. G. urges that further researches be made 
on the subject. M.V.K. 
Fire-proof qualities of plaster. ANON. Tonind.-Ztg., 53 [61], 1104-1105 (1929).— 
Experiments show that plaster products alter very little when exposed to the action of 
fire. The coefficient of expansion being very low, there is no expanding, contracting, 
warping, or breaking up of the surface through unequal heating. Plaster has a low 
temperature coefficient and therefore is a good insulator. A plastering of 10 mm. thick- 
ness is sufficient to render a surface fire-proof. On account of these advantages plaster 


will be used more extensively as a protection against fire in building. M.V.K. 
PATENT 
. Waterproof cement. JEROME P. Strasser. U.S. 1,738,022, Dec. 3, 1929. Method 


of mixing asphaltum and a dextrine solution to form a cement, which comprises the steps 
of raising the asphaltum to a liquefying temperature, raising the dextrine solution to a 
temperature higher than that of the asphaltum, and then combining the two heated 
mixtures at the relative temperatures. 


Enamels 


Blistering phenomena in enameling cast iron. A. I. KryNITSKY AND W. N. Harrr- 
son. Jour. Amer. Ceram. Soc., 13 [1], 16-61 (1930).—Physical defects in castings, es- 
pecially ‘‘sponginess,”’ will cause blisters, as will also faulty composition or application of 
enamels. ‘There are, however, differences in the tendencies of different sound castings 
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to give blisters when enameled under identical conditions. Gases forming these blisters 
are CO and CO,. A gray iron casting acquires in freezing and cooling a very thin surface 
skin, or “microchill,’’ of varying thickness and hardness. ‘The data indicate that re- 
moval of this skin from sound castings eliminates blistering. During the enameling 
process the combined carbon of this skin tends to break down to a nascent, readily oxidiz- 
able form of carbon, which evolves CO and CO,. ‘There are probably two kinds of non- 
blistering iron, one in which little combined carbon is present at the surface, and another 
in which it is stabilized. Some irons are more prone to give the “microchilled’’ layer 
than others. During the early stages of enameling both blistering and nonblistering 
irons evolve gas, which is attributed to quick oxidation of submicroscopic graphite and 
which escapes before the enamel has fused to a retentive condition. Addition of graphi- 
tizing agents, such as silicon, may be beneficial, but the microchill is harder to avoid than 
the ordinary, or macrochill. Removal of the surface layer by deep sandblasting or 
‘burning out’’ appears to be the most practical remedy for blistering of sound castings. 

Development of an enamel on a eutectic basis. Haroup Srmpson. Jour. 
Amer. Ceram. Soc., 13 [1], 62-79 (1930).—The object of the investigation was to develop 
a eutectic solvent for an enamel by the combination of several eutectics, then to add 
silica to increase the refractoriness of the enamel up to the limit of its capability to dis- 
solve silica without endangering its bond to the metal body. This naturally involved a 
study of the eutectic compositions of the RO-B,O;-SiO, systems. Since the Na,O- 
B.O;-SiO2, and PbO-—B:O;-SiO; deformation eutectics are known a 
knowledge of the CaOQ—B.O;—SiO, system was necessary. A study of the high B,O; area 
of this system was made at approximately 4% intervals. A member high in CaO and 
SiO,, and which on repeated fusions showed practically 100% glass, was selected as a 
practical member to blend with the Na,O—B,O;—-SiO, and the PbO-B,O;-SiO, eutectic 
to form a eutectic solvent for an enamel. Combinations of these eutectics and the CaO- 
B,O;-SiO, mixture were made and applied to cast iron by the dry process. Additions of 
SiO, were also made to these enamels up to 1.5 molecular equivalents. The physical 
properties of these enamels such as brilliancy, smoothness of surface, texture, bonding 
power, solubility in water, and resistance to acid attack were also determined. 

Borax. W.F. DincLtey. Amer. Enameler, 2 [8], 3-5; [9], 8-9 (1929).—Borax is 
an important material in the making of enamel because of its remarkable fluxing qualities, 
ability to dissolve various oxides, and the characteristic of inhibiting devitrification. It 
lowers the melting point of enamels, reduces the coefficient of thermal expansion, im- 
proves the luster of the enamel, and gives it greater elasticity. Borax is also used as a 
final dip following pickling so as to make the ground coat stick, and also to lessen rusting. 
Borax was first found in this country in 1872 in Teele’s Marsh, Nevada, and in 1880 in 
Death Valley and just recently in Kern County, California, a new source of borax called 
Rasorite was found. Boric acid mixed with borax shows characteristics of solubility 
and fusibility not shown by either product alone. There is room for research along this 


line. E.R. 
Cobalt oxide, its significance in ground-coat enamels. F. MENzEL. Ceram. Ind., 
13 [6], 590-92 (1929); abstracted from Keram. Rundschau. F.P.H. 


Chemical studies of raw materials for enamels and their testing. A. THitRMER. 
Glashiitte 59 [42], 753-56 (1929).—Methods for chemical analysis of clay and talc. 
L.T.B. 
Improvements in enamel formulas. Hans Meuzer. Glashiilte, 59 [43], 778-80 
(1929).—M. recommends the use of a commercial product ‘Haftgrund-borolith” in 
making enamels. L.T.B. 
Determination of boric oxide in vitreous enamel. Rospert B. ScHAAL. Amer. 
Enameler, 2 [9], 3-6 (1929).—An adaption of Chapin’s method for use in analyzing 
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commercial frits. The method has proved practical and accurate. A detailed de- 
scription of the procedure is given together with the necessary formulas and pertinent 
notes and cautions. E.R. 

Vitreous enameling in electric box-type furnace. R. M. Cuerry. Elec. World, 
94 [19], 943-44 (1929).—A sample computation is given for vitreous enameling of 
sheet steel in an electrically heated furnace from data presented by C. in his paper “‘Calcu- 
lation and Operating Cost of Electric Frunaces’’ at the school of Applied Science, 
Cleveland. The following heat requirements are given: 


Kw.-hr. Kw.-hr. 
Heat absorption by ware 42 Open door losses 30 
Heat absorption by racks 34 Total power consumption 133 
Somes Net economy =4.75lb. per kw.-hr. 
Rating of the furnace should be at least 150 kw. T.W.G. 


Use of heat-resistant alloys in enamel industry. A. JAEscHKE. Glashiitte, 59 
[44], 794-95, 811-13 (1929).—An alloy of iron, chromium, and nickel manufactured by 
the Krupp Co. which can be used in the construction of enameling furnaces is described. 
Its advantages over ceramic materials are very high heat conductivity, high density, 
toughness, and resistance to breakage. 

Points to consider in ordering an enamel spraying apparatus. ANON. Glashiitte, 
59 [41], 740-41 (1929).—The article lists the appliances which are necessary if the ap- 
paratus is to be installed. L.T.B. 

Titanium oxide pigments. Nor. Heaton. Chem. & Ind., 48, 1090-91 (1929).— 
The industrial development of Ti compounds since the formation of the first company 
in Norway in 1860 is described. H.H.S. 

Recovering steel-foundry sands. A. H. Direrker. American Institute of Mining 
and Metallurgical Engineers, Tech. Pub., No. 261; Class C., Iron and Steel, No. 40; re- 
viewed in Mining and Met., 10 [276], 578 (1929).—After outlining the fundamental con- 
siderations, D. gives the composition of sands for molding steel, discusses the deteriora- 
tion of molding sands in use, effect of temperature on sand and binders, significance of 
changes in sand mixtures, effective reclaiming, stability relations of silica, types of sand 
grains, microscopic examination, and apparatus for reclaiming. After trying several 
types it was found that the combination of a muller type sand mill and an air classifier 
gave the best results. F.P.H. 

Fatigue failure in metals. H.F. Moors. Jron Trade Rev., 85, 1098-99 (1929).— 
Failure is not due, as hitherto supposed, to crystallization, but to the fragmentation of 
crystalline grains already in existence. H.H.S. 

Use of steel abrasive in line with present-day practice of enameling plant hygiene 
and efficiency. CHARLES BouLrmMan. Amer. Enameler, 2 [7], 7-9; [8], 7-9; [9], 
10-11 (1929).—Pressure needed to clean a casting depends upon the hardness of the 
casting. A hard casting requires high pressure, a soft casting low pressure. The de- 
sired finish must also be taken into account. For de-enameling higher pressures are 
needed, usually about 85 lbs. The best way to determine pressure is to cut it down till 
the operator complains, then fix it at minimum pressure for normal or maximum output. 
Steel grit is the fastest cutting, most economical, and most hygienic abrasive for sand- 
blast works if used under proper conditions. There are two basic principles of sand- 
blasting, the induction principle and the direct-pressure principle. A description of these 
types of sandblasting equipment is given. The direct principle carries the abrasive 
from the nozzle at full head of pressure, giving it maximum velocity at a given pressure, ~ 
and is, therefore, more efficient than the induction principle. The condition of the abra- 
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sive is a most important factor in production and the reclaiming must be well done. 
The pneumatic and gravity types of equipment are less effective than the mechanical 
type. Nozzles with orifices worn large cause a great amount of waste of air-pressure and 
inefficiency. The proper size nozzle should be determined to suit individual conditions. 
Sufficient light is very necessary to operators’ maximum efficiency. For previous ab- 
stract see Ceram. Abs., 8 [12], 867 (1929). E.R. 
Use of enamels in manufacture of refrigerators. GrorcE W. GREENE. Amer. 
Enameler, 2 [7], 10-11 (1929).—In using enamel reclaimed from spray booths precau- 
tions must be taken to keep the enamel uncontaminated. The scrapings should be 
removed at regular intervals of at least once every 24 hrs. and mixed immediately with 
an equal amount of fresh frit. The safest method, and one which pays in the long run, 
is to reclaim only from the second white spray booths, and to use the slip thus obtained 
only on first white coatings, doing away with the possibility of reclaiming the same 
enamel twice. The question whether snow-white, blue-white, or cream-white enamel 
should be used for refrigerators is mooted, and each color has its backers. The blue- 
white seems to re-work best in the case of defects, and from a production standpoint is 
therefore to be preferred. E.R. 
Enamel on roofing tile. EvANs Ropcers. Amer. Enameler, 2 [7], 16-17 (1929).— 
Sheet-steel tile are now made with a coating of porcelain enamel fused directly onto the 
metal base. These tile can be produced in any conceivable color, are extremely durable, 
light in weight, and easy to apply. E.R. 
Economies feature enameling plant. Rocer A. Fiske. Jron Age, 123 [2], 135-39 
(1929).—Overhead distribution of enamel, recovery of waste furnace heat for drying, 
and direct routing of work yield savings in the Geo. D. Roper Corp. Good plant de- 


scription with illustrations and flow sheets are given. 5S. 
Plant of Detroit-Michigan Stove Co. ANoNn. Ceram. Ind., 13 [6], 588-89 (1929).— 
Discussion of recent improvements made. F.P.H. 
BOOK 


Practical Treatise on Foundry Practice. LELONG AND Marry. 3 vol. of 450 pp. 
each, with illustrations. Third ed. Written in French. Published by Beranger, 
Paris. Cast iron, malleable iron, steel, and industrial alloys are treated. Reviewed in 
Chaleur ind., 10, 215 (1929). A.J.M. 

PATENTS 

Firing rack. Harry T. Bess. U. S. 1,738,030, Dec. 3, 1929. A rack for support- 
ing enamelware, etc., including a plurality of interchangeable suspending members, 
and a plurality of interchangeable rack trays, each suspending member and each rack 
tray including means separably self-engaging with the means on the other. 

Firing-rack attachment. Harry T. BeBB. U. S. 1,738,031, Dec. 3, 1929. An 
attachment for a firing rack, etc., including a plurality of ware-supporting arms, and 
means for releasably engaging and supporting oné of the arms on the rack. 

Manufacture of titanium dioxide. Fritz. DoERINCKEL AND LUDWIG MEHLER. 
U. S. 1,738,765, Dec. 10, 1929. In the manufacture of titanium dioxide, which remains 
white at incandescence, the step which comprises hydrolyzing a titanium solution in the 
presence of a reducing sulphur-oxygen compound in a quantity corresponding at least 
to the trivalent iron and other oxidizing agents present in the solution. 


Glass 


Green glass. W.Hannicu. Glashiitte, 59, 146 (1929).—The colorations produced 
by iron under various conditions are given, together with several formulas for its use 
with manganese or copper oxide. A very beautiful non-fluorescent green glass was pro- 
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duced by the use of di-uranium orthophosphate UHPO,, 2H,O. The use of copper by 
the Egyptians is described. Analyses, production, and properties are given of their 
blue product, which, treated at higher temperatures, became bright green. (J.S.G.T.) 
Basic oxides and glass properties. NorBeRT Kremwi. Diamant, 51 [15], 284-85 
(1929); Glastech. Ber., 7 (8), 313-17 (1929); see also Ceram. Abs., 8 [10], 715-16 (1929). 
E.J.V. 
Electrical conductivity and constitution of glass. Apo._F SmEKAL. Diamant, 51 
[15], 283-84 (1929); Glastech. Ber., 7 [7], 265-77 (1929); see also Ceram. Abs., 8 [10], 
712-13 (1929). E.J.V. 
Expressing the composition of glass. ANON. Glashiitte, 59 [39], 699-702, 721-24 
(1929).—The article points out the advantages of expressing the composition of glass 
in oxide percentages, e.g., as SiOz, Na2O, etc., as compared with those of expressing com- 
position on the basis of 100 kg. of sand, e.g., 110 kg. sand, 27 kg. soda, etc. LTB: 
Theoretical basis of chemical durability of glasses as to their behavior toward water. 
P. TrETzE, JR. Sprechsaal, 61, 809 (1928).—In the solid-liquid system of the attack of 
water on glass the expression: v = “ = k-O-(A — x) — held, where dx was the amount 
dissolved in time dt, v (the solution velocity) was proportional to difference between 
saturation concentration, A, and concentration x, at time #, also to O, the surface area. 
When x = A,v =O. For the beginning of solution, when x is negligible with respect to 
A, then »v = “ = k-O-A. and integrating x= k-O-A-t, but A was constant and O was 
approximately constant. .. x = &t, i.e., dissolved matter was proportional to time, 
or the ¢x graph was a straight line, and the tangent of the angle of the curve with the / 
axis was proportional to v. If a new substance be formed, v would change, hence the 
angle of the curve would show a change ona graph. The effect of water at 100° on glass 
was studied, 0.1 g. of glass being covered with distilled water in a 250 cc. Jena glass flask, 
in a water-bath at 100°. After a given time it was cooled to 50° and placed in a freezing 
mixture (ice-salt) for 20 secs. Twenty-five cc. of ether were then added and 5 drops of 
iodeosin and the liquid was titrated with N/100 or N/1000 HCl. It was stated that 


No. Alkali B20s CaO 
3 14 35.2 38.2 12.5 
6 8 56 19 16 
8 16.5 67.5 14.8 
9 13 65 13 10 

10 21 68 11.5 

11 17 60 10 12.5 

13 21.5 60.7 17 

14 17 40 32 10 

15 25 50 8 16 

16 27 61.5 11 

17 29 39 18 15 

18 25 35 27 13 


glass was a sponge of silica, the pores of which were filled by silicates and other com- 
pounds. There were different solid phases, the sparingly soluble, and non-ionizable, 
but easily colloidal SiO., and the soluble, ionizable, silicate, borate, aluminate, etc. 
Both phases had different solution velocities and so the final velocity must be made up 
of at least two components. ‘The first step in solution was hydration of the surface, fol- 
lowed by ionization and solution of silicate, borate, etc., SiO. going into solution in 
traces only. This corresponded with the first part of the curves shown. The pores 
then became stopped with silica and dx/dt diminished. This was also shown by the 
curves. As SiO, was soluble in alkaline solution, the silicate soon became exposed again 
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and an increase in dx/dt was again noticed. This was particularly well shown by curves. 
Attack by alkalis gave a straight-line graph as the skeleton of silica was attacked and 
the surface presented a constant composition. Acid neutralized the alkali, and the SiO. 
formed a protective coating, a sharp change being noticed in the curve. The more the 
SiO, content of a glass was lowered in favor of alkalis the nearer the graph approached 
a straight line. A good glass was improved by water attack, i.¢., it possessed a small 
dx/dt in the third part of the curve. The compositions of the glasses represented in the 
curves are shown in the previous table. (J.S.G.T.) 
Solubility of R,O-PbO-SiO, glasses in water. I. Solubility of glasses unsatu- 
rated with respect to silica solvation. K. TABATA AND K.YEGAMI. Researches Electro- 
tech. Lab., No. 270, 67 pp. (1928).—(1) The previous measurements of the solubility 
of R,O-PbO-SiO, glass in water have serious defects in nonconsideration of the con- 
stitution of glass and in inaccuracy of the method. The authors, in this experiment, use 
xK,O 
(1 — x)Na,O 
the formula has a direct connection with the results of the experiments on the phe- 
nomena of the surface devitrification of glass by Tabata. As the method of the measure- 
ment of the solubility of glass in water the hydrogen electrode method is applied, the OH 
ion in the solution is measured by the e.m.f. against calomel electrode, then is titrated 
with N/500 HCl solution. (2) According to the results of the experiment on the phe- 
nomena of surface devitrification, each silicate molecule takes some definite quantity of 
SiO, as solvate (or associated with silica), thus silica in the glass presents in three dif- 
ferent states, the combined, the solvated (or associated), and the free, which may have 


respective solubility to water. In this experiment, series of (1 — x)Na0, 0.25 PbO, 


z PbO y SiO, as the formula of the glass to express its composition; 


y SiOz, is used, where y is less than that of the glass on the saturation line, 7.¢., the 
glass used in the experiment has composition unsaturated with respect to the solvation 
(or association) of SiOz. (3) The conditions for the experiment, i.e., the surface area of 
the sample, the time of dissolution, the temperature, etc., are so chosen that the activity 
coefficient of OH ion in the solution may be 1 or nearly 1 even in the case of the most 
soluble glass, and the temperature 30°C is used to get a direct result showing the rela- 
tion between the degree of weathering and the composition, the temperature 30°C being 
about the highest temperature of the atmosphere in the summer time (in Japan) when 
the glass is seriously injured by the action of weathering. (4) From the results of 
the experiment, it is known that: S = f(x) is expressed by S = c(m — x)" and S:= 
f(y) by S = ay’. The constants for both expressions are: 


for S = f(x) and m = 2.2 
when y = 3.0,c = 123 and na = 4.75 
y = 3.5,c = 54 and nm = 4.56 
4.0,c = 29 and m = 4.38 


and for S = f(y) 

when KO 1.0, a = 7550 and b = 4.6 
K,0 0.75, a = 2480 and b = 4.37 
K,0 0.5, a = 960 and b = 4.15 


Since the two expressions are gained from the results of the same experiments, S = 
22,387 (m — x)~5.% & y {2.91 log (m — x) —4.83} is obtained by substitution of one to 
another, which is the expression for S = f(x, y). Thus, we are able to calculate the 
solubility of any glass having the composition of hd Prone 0.25 PbO, y SiO, 
when it is unsaturated with respect to silica solvation (or association). 

Practical method of examining and of measuring the birefringence of optical glasses. 
H. L. Tarpy. Rev. d’Optique, 8, 59 (1929)—The apparatus consists of an auto-col- 
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limating system by means of which light is passed through an analyzer and a quarter- 
wave plate, then through the glass to be examined on to a concave mirror, from which it is 
reflected back through the glass and through a second quarter-wave plate and a polarizer 
into the eye-piece. The analyzer and the polarizer are normally in the “‘crossed”’ posi- 
tion and are geared together so that they can be rotated simultaneously in the same di- 
rection through any given angle. To obtain a general indication of the distribution 
of the strain in the glass it is only necessary to examine it through the eye-piece after the 
quarter-wave plates have been rotated so that the neutral line of each is at 45° to the 
principal axis of the polarizer and the analyzer, respectively. In order to determine 
the value of the birefringence at any point in the glass, the quarter-wave plates are ro- 
tated to the “‘parallel” position and the analyzer and the polarizer rotated until one of 
the dark lines in the pattern passes through the point. The quarter-wave plates are 
turned through 45° so as to give circularly polarized light, and the analyzer is rotated 
until the center of one of the dark spots produced in the field coincides with the point 
under examination. The angle through which the analyzer has been turned represents 
the total birefringence (b) of the glass plate at that point, from which the birefringence 
(u: — me) of the glass can be calculated by means of the relations: A = (u;—m)e and 
A/X = V/2r = b, whence uw; — mw = b-A/e, where A is the path difference of the two 
components of the refracted ray; mu; and mw are the indices of refraction; e is the thick- 
ness of the plate of glass; A, the wave-length of the light; and W, the phase difference, 
A, X, and e being expressed in the same units of length. (J.S.G.T.) 
Three ‘mechanisms on. breakdown obtained in glass by elimination of edge effect. 
P. H. Moon anv A. A. Norcross. Jour. Franklin Inst., 208 [6], 705-29 (1929).— 
The electrical breakdown of glasses under p.c. voltages is studied under conditions 
to eliminate edge effects. Such effects are shown to give misleading results. Curves 
are obtained between breakdown voltage and thickness and between breakdown voltage 
and temperature for a series of thicknesses for different glasses. Electrical resistance of 
the different glasses is also measured. Electrode materials are molten or liquid metais 
or sodium nitrate. Sodium nitrate was used to eliminate the effect of polarization. 
The breakdown of glasses was divided into three zones of temperature, (1) disruptive 
breakdown independent of temperature up to its limiting upper temperature, (2) an 
unexplained new region, perhaps a combination of disruptive breakdown and thermal 
breakdown, (3) thermal breakdown region. In region (1) the breakdown voltage varies 
linearly with thickness and is independent of temperature, in (2) it varies approximately 
as the ?/; power of the thickness and is an exponential function of the reciprocal of the 
absolute temperature, and in (3) it varies as the '/: or less power of the thickness and is 
also an exponential function of the reciprocal of the absolute temperature. The break- 
down voltage in the disruptive region does not depend upon the resistance of the glass 
or the thermal conductivity of the glass or electrodes. Polarization effects are shown 
to be quite large in the intermediate and thermal zones of breakdown, relatively increas- 
ing the strength of the material for short time intervals. The resistance of the material 
has a decided effect on breakdown in the intermediate and thermal zones. Thermal 
conductivity has a questionable effect on the intermediate zone and a positive effect 
in the thermal zone. The dielectric strength for a lead glass in the disruptive zone is 
found to be 3100 kv./em., Pyrex glass 4800 kv./em. ‘The lime glasses were not measured 
at a low enough temperature to determine this constant. bm 
Glasses transparent to ultra-violet radiation. A. R. Woop ann M. N. LEatTHwoop. 
Nature, 124, 441 (1929).—Ultra-violet glasses were completely solarized by exposure to 
the quartz mercury vapor lamp and by exposure to sunlight, and were tested for trans- 
mission for radiation of wave-length 3000 A. Samples solarized by sunlight reached a 
stable condition of slightly reduced transmission after about 7 days; artificially solarized 
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samples were reduced considerably in transmission, but they regained completely the 
lost transmission after exposure to sunlight for 24 days. The use of the mercury vapor 
lamp to determine the loss in transparency of glasses when exposed to natural sunlight 
is therefore completely misleading. (Trans. Ceram. Soc. [Eng. ]}) 
Permeability of glass to ultra-violet light. II. Gorrrrirgp Rosk. Glass Ind., 10 
[12], 290-93 (1929).—Various methods of determining total iron content of glass are dis- 
cussed and their relative accuracies compared. From the different shape of the perme- 
ability curves for glass which were melted from the same raw material in addition to 
being made in the same pot, and therefore having the same total iron content, it is 
evident that not only the total iron content of the glass, but the state of oxidation of the 
iron also determines the shape of the curve. An exact determination of the ratios failed 
because of the failure of the methods of determining iron with such low iron content. 
In order to study these ratios more closely the subject of aqueous iron solutions was 
taken up. The permeability of aqueous solutions of divalent iron, trivalent iron, and 
of ferrous and ferric salt mixtures was observed. Curves for the ultra-violet permea- 
bility of commercial ultra-violet glasses and those for test melts show a great similarity. 
The actions of carbon as a reducing agent, sodium chloride, and oxygen content of the 
fuel gas are discussed. For part I see Ceram. Abs., 8 [11], 802-803 (1929). E.J.V. 
Glasses with great transparency to ultra-violet rays. ANON. Glas App., 10, 41 
(1929).—Fritsch and Zschimmer before the war had described glasses transparent in 
the ultra-violet region down to \ = 220yuu, which contained silica, alumina, boric oxide, 
and calcium fluoride. Sodium oxide glasses absorbed more than potassium oxide ones, 
and lead oxide increased the absorption greatly. Jaeckel in 1926 described the Sendling 
or Uviol glass. It was suggested that not only windows should be transparent to the 
“health rays’’ but that considerable reflecting surface should be provided in the room 
itself, as ordinary walls would absorb strongly. It was pointed out also that the ultra- 
violet rays in winter were very feeble, while in summer, an open window was even 
better than one glazed with special glass. A gas-filled lamp, the ‘‘Vita-lux,’’ developed 
by the Osram Co., gave a considerable output of the ultra-violet and infra-red rays, with 
only a quite small proportion of the harmful very short ultra-violet rays. The addition 
of cobalt or nickel oxides to an ordinary ultra-violet transmitting glass gave one which 
transmitted these rays and cut off the visual end of the spectrum. Such a “‘light’”’ 
was of use in the examination of documents for forensic purposes. Brief allusion was 
also made to glasses protecting against ultra-violet radiation. (J.S.G.T.) 
Ultra-violet transmission of a new window glass substitute. R.H. Crist. Jnd. 
Eng. Chem., 20 [12], 1367 (1928).—C. presents the results of a study of the ultra-violet 
transmission of a new window glass substitute, Aldur (a condensation product of formal- 
dehyde and urea). R.G.M. 
Investigation of glass by X-rays. M. Knoprr. Glasindustrie, 37, 109 (1929).— 
X-rays were suggested as a possible means of detection of concealed flaws in glass. Hol- 
low places, cracks, etc., were not always perceptible under the microscope or to the 
naked eye. This was especially applicable in the case of expensive glass. (J.S.G.T.) 
Baryta as raw material for glass. ANON. Glashiitte, 59 [42], 753 (1929).—Baryta 
is added to glass to increase density and index of refraction, to make glass more easily 
workable, to decrease the tendency of glass to crystallize, to make glass more elastic, 
to increase luster, and to replace alkalis and decrease costs thereby. A method of prepa- 
ration of baryta is included. 
Significance of applied physics to the glass industry. E. ZscuHimMER. Z. tech. 
Physik, 10, 253 (1929).—The investigations of the 19th Century, beginning with the 
work of Fraunhofer and Faraday and ending with that of Abbe, Schott, and Winkelmann, 
were mainly directed toward the introduction of new constituents, or the use of new 
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batch mixtures, in order to produce variations in the properties of the glass. During 
and after the World War many investigations of a physical nature were instituted to 
determine the effect on various properties of the glass of an alteration in the proportion of 
the batch constituents, the proportions being varied in a systematic manner. ‘These 
investigations suggested the possibility of precalculation of the constants of glass 
from any chosen batch. In practical work, physics was involved in every operation, 
from the mixing of the batch to the testing of the completed article, and physical 
methods of control were essential where glassware was produced by automatic machines. 
Physical researches have shown the relation between viscosity and temperature for 
several glasses, and have thus rendered possible a method of control of the viscosity of 
the glass before entering the machine. The ultimate rationalization of the industry 
rests in the application of physics. (J.S.G.T.) 
Glass improvement in olden and modern times. W. von Errr. Diamant, 51 
[15], 281-82 (1929); Glastech. Ber., 7 [5], 182-88 (1929); see also Ceram. Abs., 8 [10], 
723 (1929). E.J.V. 
Weathering and durability of glass. K. Uspa. Rept. Asahi Glass Co., Research 
Lab., 17, 391 (1927); Jour. Soc. Chem. Ind., 48, 95B (1929).—Annealed glass was more 
durable on the surface than in the interior. A cleaned lime-soda-silica glass containing 
small quantities of ferric oxide, alumina, and sulphur trioxide was subjected to treat- 
ment at 600° for specified periods in various reagents, some being gases, or vapors, and 
some being acidic. The glass was then placed in moist air at 60° until permanently 
dimmed. Some treatments were carried out in sealed tubes. The relative times required 
for dimming are given, as also are progressive losses on boiling with water. Water 
penetrated to the interior of the glass on prolonged boiling. Treatment with acidic 
reagents rendered the glass more resistant to dimming, the untreated glass being dimmed 
most rapidly. (J.S.G.T.) 
Science and the glass-blowing industry. ANoNn. Glashiitte, 59 [44], 794 (1929).— 
A review of some of the instruments exhibited at the Leipzig fair in whose construction 


finely blown glass was required. L.T.B. 
Manufacture of glass for electric incandescent lamps. JosEPH TISCHER. Sprech- 
saal, 61, 788-90 (1928). (C.A.) 


Corning’s Corex D glass. ANon. Nat. Glass Budget, 45 [29], 11 (1929).—The 
Corning Glass Works has developed a new product, Corex D glass, which is being tried 
out in Cornell University and is to be used for curing colds and for other benefits in the 
medical world. E.P.R. 

Nonsplintering glass. ANoN. Glass and Keram.-Ind., 20, 8 (1929).—There is 
no product on the market at a reasonable price that does not show deterioration in use. 
There are, however, glasses in use which do not discolor with time and in which the 
sealing of the plates is not noticeable. It is hoped that there will come as a result of 
increased demand a great improvement in technique. (J.S.G.T.) 

Use of colored glasses for the protection of pharmaceutical products. W. J. Husa. 
Glasindustrie, 37, 28 (1929).—A translation of an article which appeared in ‘“The Drug 
Market” giving the present state of our knowledge on this subject. More than 400 
chemical and pharmaceutical products are known to be sensitive to light, but doubts 
have been expressed concerning the efficacy of amber glass as a protection. Black, 
amber, green, and red glass are best for excluding ultra-violet rays. Alumina reduces 
the transparency of blue glass. Addition of boric oxide or substitution of calcium by 
zine considerably reduces the transmission in the green and blue part of the spectrum. 
The addition of even small quantities of ceria has a big influence in reducing the ultra- 
violet transmission by cobalt blue glass. (J.S.G.T.) 

Glass wool. M. F. Scour aNnp W. I. Moscuerko. Glashiitte, 59 [43], 773-75 
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(1929).—Glass wool is used most extensively as a means for filtration and as an insu- 
lating material instead of felt, tow, etc. A detailed description of the manufacture of 
glass wool in Russia is included. L.T.B. 
Trade-marking glassware. M. F. Scour ANp W. I. Moscuerko. Glashiitte, 59 
[41], 738-40 (1929).—Various methods for trade-marking glassware are described in 
detail. These methods may be divided into twoclasses: (1) those depending on the use 


of fluorine; and (2) those in which fluorine is avoided. L.T.B. 
Flow of glass in drawing tanks. Water Konic. Ceram. Ind., 13 [6], 572-74 
(1929); for abstract see Ceram. Abs., 7 [10], 672 (1929). F.P.H. 


Mechanical heat control of glass furnaces. W. FRIEDMANN. Diamant, 51 [14], 
267-68 (1929); Glastech. Ber., '7 [6], 217-41 (1929); see also Ceram. Abs., 8 [10], 719-20 
(1929). E.J.V. 

Glass annealing furnaces. E. Arnot. Sprechsaal, 61, 924 (1928).—A. describes 
(1) a kiln to take one iron truck mounted on wheels, suitable where small quantities 
only of glassware have to be annealed; (2) a furnace taking five such trucks, which pass 
right through the furnace; and (3) a tunnel leer with four tunnels. Drawings are 
given for the latter. 7.3.6.7) 

Temperature distribution in the Fourcault machine during the cooling process. 
K. L. SCHARASCHKIN AND W. E. BromueEy. Sprechsaal, 61, 790-91 (1928). (C.A.) 

Man vs. machine in the glass industry. Oscar Knapp. Glashiitte, 59 [43], 775-78 
(1929).—A historical sketch showing how machines have replaced man in the glass 
factory. See also Ceram. Abs., 8 [5], 332 (1929). L.T.B. 

Amco leer loader. ANoN. Nat. Glass Budget, 45 [32], 3 (1929); Glass Ind., 10 
[12], 302 (1929); Ceram. Ind., 13 [6], 604 (1929).—Mechanical loading of hot formed 
articles has been simplified by the woven wire conveyer with its level, smooth surface of 
low conductivity. The causes of most loader failures in the past are described. The 
Amco loader is synchronized as a mechanical unit with the bottle machine and so lo- 
cated that its thermal requirements are satisfied by the heating element in the leer with- 
out auxiliary heating means. It is the compact relation of the forming machine, loader, 
and leer made possible by the unique type of loader and the small leer which produces 
the ideal device for handling hot glass articles. E.P.R. 

Simplified costs for glass plant operations. II. D. D. Luwey. Ceram. Ind., 13 
[6], 577-86 (1929).—Certain fundamentals of glass house accounting are discussed in 
an effort to emphasize principles that must be definitely established before a cost system 
will function as it should. For previous abstract see Ceram. Abs., 9 [1], 25 (1930). 

F.P.H. 

“Glass.’’ An exhibition of the Union of German handicrafts in Berlin. C. Srexn- 
BRUCHER. Sprechsaal, 61, 931 (1928).—An exhibition devoted to glass was held in 
Berlin on Nov. 3, 1928, with a lecture by Bruno Paul on the past and present use of glass 
as a building material. The exhibition showed the connection between industry and 
handicraft, and demonstrated the different possibilities of glass. Products of glassworks 
and of individual workers were shown, particularly crystal glass. Glass mosaics were 
shown, also apparatus for technical, chemical, and optical use. Glass plates for building 
purposes were largely exhibited. These were used as floors and walls in operating the- 
aters, bathrooms, etc. The Architects’ Union held a separate exhibition, ‘“The New 
Kitchen,” in which the walls and floor were covered with opaque glass paneling. 


(J.S.G.T.) 
Evolution of glassmaking in France. M. Bapmie. Céramique Verrerie, 49, 
47-50 (1929).—B. describes the Colburn (Libbey-Owens) process. A.J.M. 


Increase in plate glass production. ANon. Glass Ind., 10 [12], 303 (1929).— 
Production of polished plate glass for the month of October, 1929, was 14,620,904 sq. ft., 
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as compared with 14,010,681 sq. ft. produced in September, 1929, and 11,140,217 sq. 
ft. produced in the corresponding month last year, October, 1928. E.J.V. 
History in crystallized light. ELeaNor W. Fisn. Christian Sci. Mon., 22 [11], 9 
(1929).—The glass collection of Mrs. Burt Coldren of Denver, Colo., contains for the 
most part early American glassware, with several English, Bohemian, and millefiori 
treasures as well. With the exception of historical pieces, there are none of fewer years 
than 50 included in the collection. Besides being one of the largest and rarest in the 
West and containing every piece of listed early American glassware, it is interesting to 
know that each piece of pressed glass in this collection, except one, was found in Colorado. 
Much American history is recorded by the pieces included in this collection. Details 
of various types of ware are given. Illustrated. E.J.V. 
German optical goods industry. A. Dovucias Cook. Commerce Repts., 50, 674-75 
(1929).—The German optical goods industry is one of the pioneers in German export 
trade. Shipments of certain kinds of goods, such as spectacles, spectacle lenses, field 
and opera glasses, microscopes, photographic supplies, and stereoscopes, in 1913 weighed 
923,000 kilos, valued roughly at 30,000,L00 marks. In 1928 the exports of these same 
commodities totaled 1,546,000 kilos, valued at 47,300,000 marks. In these figures the 
exports of spectacle glasses, eye glasses, etc., not mounted, are omitted. E.J.V. 
House of glass. ANON. Amer. Glass Rev., 49 [7], 22 (1929).—A house of glass, 
upholstered with glass and furnished with glass fittings is about to be erected in Paris 
by Mme. Irene Lipska, architect and director. The house will be of glass from founda- 
tion to roof. The walls will be of glass, which will be in various colors, both translucent 
and opaque according to its position. A feature of the house will be a bar in which the 
walls, bar, rail, counter, and other furnishings will be in varicolored glass. B.P.R. 
Stockholm Exposition. ANoNn. Amer. Glass Rev., 49 [7], 19 (1929).—Large num- 
bers of comparatively small halls with walls made entirely of glass are to be one of the 
striking features of the Stockholm Exposition. Preparations for the opening on May 


15, 1930, are being made. E.P.R. 
Review of the patents of Class 32 granted in May, 1929. ANon. Glashiilte, 59 
[44], 793 (1929).—Patents of Class 32 relating to the glass industry. L.T.B. 


Society of Class Technology. ANon. Pottery Gaz., 54 [630], 1925 (1929).—A 
report of the meeting of November 20, 1929 at which the main subject dealt with was: 
“Function of Cullet in Glassmaking.’’ The basis for a general discussion was provided 
by a summarization by W. E. S. Turner of the conclusions of two papers: ‘‘Effect of 
Repeated Remeltings of Glass in Sillimanite and Fireclay Pots,’’ by A. A. Childs, 
V. Dimbleby, H. W. Howes, and W. E. S. Turner, and ‘“‘Effect on Some Physical 
Properties of Glass Repeatedly Melted in Platinum,”’ by V. Dimbleby, H. W. Howes, 
F. Winks, and W. E. S. Turner. E.J.V. 

BOOK 


History of Glassmaking. Hans Scuuiz. Volume I of Monographs on Glass. 
Akademische Verlagsgesellschaft m.b.H., Leipzig, 1928. 130 pp. 32 illustrations. 
Price 8 marks unbound.—A scientific review of the progress of glassmaking is presented 
in an account which is broad, yet sufficiently marked with detail to furnish a clear view 
of the progress from the earliest known times down to the developments of the 19th 
Century. The work is divided into three sections: (1) ancient glass, (2) glass in the 
Middle Ages, and (3) the foundation of chemical technology of glass as a science. S. has 
endeavored to emphasize, or keep clear, the main thread of the development of glass 
technology. The significance of an invention in technique is not lost sight of. It 
is pointed out that just as in modern days the tool or the machine has an enormous ef- 
fect on the production both of quantities and of types of glassware, so the discovery of 
the glassmaker’s blowpipe in about the Christian era assisted greatly in bringing glass- 
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ware into much more widespread use. The third section is of special service in bringing 
together facts related to glass batches and types of furnaces used in several of the Euro- 
pean countries in the 17th and 18th Centuries. The glass casting process is discussed, as 
are the methods developed later for polishing it. A review of the preparation of hollow 
ware and its decoration, especially by engraving in the 17th and 18th Centuries is 
presented. The history of the development of optical glass from 1750 on to the early 
part of the 19th Century is described. An interesting section brings together a summary 
of the various views held at the end of the 18th Century on the nature of glass. E.J.V. 


PATENTS 


Manufacturing incandescent lamps. YuxirosHi1 SAKAKURA. U. S. 1,697,780, Jan. 
1, 1929. An improved process for manufacturing an incandescent lamp characterized 
that the filament, its supports and lead in means, properly brought together to form 
the lamp contents, are slidably held within the blow pipe and after the lamp bulb has 
been blown the lamp contents are forwarded into the bulb just formed and are immedi- 
ately sealed thereto. 

Rounding off or beveling edges of glass, etc. FRANz Ligsi. U.S. 1,736,977, Nov. 
26, 1929. A machine of the class described, comprising a grindstone mounted for rota- 
tion, a shaft geared thereto, a vertical shaft geared to the first named shaft, bearings for 
the shafts, a driving pulley on the vertical shaft and splined thereto for rotation therewith 
and vertical movement thereon, a cantilever on the vertical shaft and movable thereon, 
together with the driving pulley, means to veriically adjust the cantilever, an arm pivot- 
ally connected to the cantilever for vertical angular movement, and means to vertically 
adjust the arm, the arm having a member forming an extension of its free end and pivot- 
ally connected thereto, a shaft having its bearings in the extension of the arm and pro- 
vided with a non-circular pulley and also with a non-circular work holder and an endless 
belt connecting the non-circular pulley with the driving pulley on the vertical shaft. 

Forming hot glass into mold charges. ALBERT N.CRAMER. U.S. 1,737,219, Nov. 26, 
1929. (1) The combination with a container for molten glass, having an outlet orifice 
in the bottom thereof, of a cup comprising separable sections horizontally movable into 
and out of position beneath the orifice, and means to supply a heating flame downwardly 
into the cup through the upper end thereof when the cup is in position beneath the 
orifice, under sufficient pressure to support the glass. (2) The combination of means for 
flowing glass, a cutting device, a retarding device operable to retard the flow by pneu- 
matic pressure applied to the glass, a piston motor, operating connections between the 
motor and the devices whereby the devices are brought alternately into operative rela- 
tion to the flowing glass and whereby the movement of the motor piston in one direction 
operates the cutting device to cut the glass and then brings the retarding device into 
operation, the retarding device being rendered inoperative by a movement of the motor 
piston in a reverse direction, valves separately controlling the movements of the piston, 
means for periodically actuating the valves at predetermined time intervals, and ad- 
justing means for timing the operation of one valve relative to the other valve. 

Glass feeder. ALBERT N. CRAMER. U. S. 1,737,220, Nov. 26, 1929. The combi- 
nation of a container for molten glass provided with adjacent outlet openings through 
the floor thereof, regulating plungers projecting into the glass over the openings, means 
to reciprocate the plungers to periodically suspend formed charges from the walls of the 
openings, and means for causing horizontal rotation of the plungers, the rotating means 
being arranged to impart rotary movement to the plungers during the intervals 
between reciprocation of the latter. 

Glass-forming apparatus. ALBERT N. CRAMER. U. S. 1,737,221, Nov. 26, 1929. 
A machine for forming glass articles comprising, in combination, a blank mold, a finish 
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mold, a.neck mold, a carrier on which the neck mold is mounted, automatic means to 
move the carrier and thereby move the neck mold alternately into register with the blank 
mold and finish mold, respectively, and a device for preventing displacement of the 
finished article as the finish mold opens, the device being carried by the carrier and 
moved thereby into operative position when the neck mold is moved into register with 
the blank mold. 

Glass-blowing machine. LronarpD D. Sousrer. U. S. 1,737,524, Nov. 26, 1929. 
(1) Ina glass-forming machine, a mold carriage comprising upper and lower sections, rela- 
tively adjustable vertically, each of the sections formed with an air chamber, and a hol- 
low post comprising telescoping sections connected respectively to the carriage sections 
and providing an air passage between the chambers. (2) Apparatus for shaping hollow 
glassware, comprising a blank mold and a blow mold mounted in fixed space relation rela- 
tive to each other, means for opening and closing the molds independently of each 
other, means for shaping parisons in the blank mold, means for blowing the parisons for 
final form in the blow mold, and a neck mold mounted for swinging movement about a 
horizontal axis located between the blank mold and the blow mold for transferring pari- 
sons from a position in the former in which the neck portion of the parison is below the 
level of the axis to a position in the latter in which the neck portion is about the level of 
the axis. 

Glass feeder. L&onarp D. Sousrer. U. S. 1,737,525, Nov. 26, 1929. In appara- 
tus for feeding molten glass, the combination of a container having a bottom outlet 
through which the glass is discharged, stirring implements within the glass in the con- 
tainer, means to rotate the implements simultaneously in opposite directions about a 
common axis, and means for periodically reciprocating one of the implements toward 
and from the outlet. 

Making quartz tubes. ALBERT J. LoEpsINGER. U. S. 1,737,662, Dec. 3, 1929. 
Method of making a quartz tube which comprises engaging the ends of a viscous tubular 
slug by separately rotatable holding means adapted to be drawn apart, and imparting to 
the means different relative speeds of rotation whereby the tube wall is twisted about its 
longitudinal axis in addition to being drawn along the axis. 

Making heat-absorbing borosilicate glass. Wa.LTeR H. Risinc. U. S. 1,737,685, 
Dec. 3, 1929. Method of producing a heat-absorbing borosilicate glass which comprises 
melting under reducing conditions, a batch containing silicon, boron, a metallic element of 
the second periodic group having an atomic weight between 60 and 120, and iron. 

Producing heat-absorbing glasses and batches therefor. WaLrer H. RIsinc. 
U. S. 1,737,686, Dec. 3, 1929. Method of modifying the color of glasses resulting from 
the melting of a batch containing an element of the second periodic group, whose atomic 
weight is between 20 and 140, and substantial quantities of ferrous iron and a reducing 
agent by the addition to the batch of a small quantity of a substance containing tin. 

Spinning glass. EpmMuND WELLECH. U. S. 1,738,217, Dec. 3, 1929. Method of 
producing glass wool yarn, which comprises spinning the glass simultaneously from a 
plurality of canes arranged in a plane, and helically winding the resultant threads, as 
a unit, onto a rotary member in the same plane in which the canes are mounted. 

Producing mold charges of molten glass. Wrm11aM J. Mier. U. S. 1,738,499, 
Dec. 3, 1929. (1) In apparatus for producing a succession of mold charges of molten 
glass, the combination with a receptacle for the molten glass having a submerged dis- 
charge outlet and rigid implement working in the molten glass in relation to the outlet 
to control the discharge of glass from the outlet, of a crank arm at the end of which the 
rigid implement is suspended, a rotary cam, a lever oscillated by the cam, operative 
connection between the lever and the crank arm, and means for adjusting the operative 
connection. (2) In apparatus for producing a succession of mold charges, the combina- 


- 


98 CERAMIC ABSTRACTS VoL. 9 


tion with a receptacle for the molten glass having a submerged discharge outlet and a 
rigid implement working in the glass to control the discharge of glass from the outlet, 
a pair of columns, a stationary support carried by the columns, a movable support 
slidably mounted on the columns below the stationary support, the rigid implement 
being carried by the movable support and arranged for rotation relative thereto, means 
for periodically raising and lowering the movable support, and a rotator mounted 
on the stationary support, an upward extension of the rigid implement slidably 
engaging the bore of the rotator whereby the rigid implement is rotated. (3) In 
apparatus for producing a succession of mold charges of molten glass, the combination of 
a receptacle for the molten glass provided with a submerged discharge outlet and a rigid 
element working in the glass in relation to the outlet to control the discharge of glass from 
the outlet, of a support movable toward and away from the outlet, the support being pro- 
vided with an aperture, an annular collar mounted in the aperture to swing on a hori- 
zontal axis, a member extending through the collar and mounted therein to swing on a 
horizontal axis at right angles to the axis of the collar’s movement, and means for sus- 
pending the implement from the member, the means being arranged to permit the raising 
and lowering of the implement relative to the member and the rotation of the implement 
relative tothe member. (4) In apparatus for producing a succession of mold charges of 
molten glass, the combination with a receptacle for the molten glass provided with a sub- 
merged discharge outlet, of a pair of coacting shear blades disposed below the outlet, 
a support for the shear blades provided with an upwardly extending post, a split collar 
on the receptacle structure into which the post extends, means for raising and lowering 
the post relative to the collar to adjust the elevation of the shear blades relative to the 
outlet, and means for clamping the collar about the post to fix the post in the 
collar. 

Lens grinding and polishing machine. JouNn J. Bauscu. U. S. 1,738,555, Dec. 10, 
1929. Inalens grinding machine, the combination with a frame and a rotary lens holder 
thereon, of a part movably supported on the frame, a tool spindle and a driving shaft 
for the latter rotatably carried by the part, a driving connection between the spindle 
and shaft, a pulley rotatably carried on the frame, the movement of the part on the frame 
permitting adjustment of the spindle to different operating positions relative to the lens 
holder and also to and from an out-of-the way position spaced a substantial distance from 
the lens holder movement to and from the out-of-the-way position being in the direction 
of a plane substantially transverse to the axis of the pulley and of the driving shaft, and 
a rod connected at its respective ends with the pulley and shaft by universal joints, one 
of which is detachable to permit movement of the tool spindle to the out-of-the-way 
position. 

Feeding molten glass. Kari E. Pemer. U. S. 1,738,923, Dec. 10, 1929. In 
apparatus for segregating mold charges from a body of molten glass, the combination 
with a glass container having a submerged discharge outlet, a movable support, a tubular 
member mounted on the support and projecting into the glass in alignment with the 
outlet, a solid member mounted on the support and located within the tubular member, 
means for causing a relative adjustment of the members on the support, means for ad- 
justing the support relative to the outlet, and means for moving the support to recipro- 
cate the members toward and from the outlet. 

Mold for forming glass vessels. HarRoLp J. RAYNES AND FRANK J. DENNING. 
U. S. 1,738,964, Dec. 10, 1929. A mold for forming glass vessels, comprising hinged 
sections for the body and neck of the vessel held in inverted position, a plunger co- 
operating with the mold sections to enter the neck thereof, a one-piece closing ring 
between the neck mold sections and the plunger to form a seat for the rim of the vessel, a 
stationary support for the closing ring, the stationary support comprising a forked 
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arm fitting into a groove in the ring, and a spring latch for retaining the ring in the forked 
member. 

Grinding, surfacing, and polishing curved surfaces of lenses, etc. ARTHUR Pass. 
U. S. 1,739,086, Dec. 10, 1929. An apparatus for grinding, surfacing, and polishing 
lenses, etc., comprising in combination a base plate, a support for the lenses to be oper- 
ated upon, a support for the grinding element, a table upon which one of the supports 
is mounted, sliding elements upon which the table is mounted, means for imparting a 
sliding movement to the sliding elements, a rod secured to the table, a pair of rods ar- 
ranged one on each side of the first named rod, one of the rods being secured to one of the 
sliding elements, the other being pivoted to a base plate, the rods being so mounted and 
connected together that when the means for imparting a sliding movement to the sliding 
elements is operated the table and the parts carried thereby are caused to move in a 
parabolic curve. 

Machine for manufacture of glass articles. RopertT FREDERICK Hau. U. S. 
1,739,140, Dec. 10, 1929. In a machine for the manufacture of glass articles com- 
prising a fixed element, a frame movable with respect to such element, and a table 
carrying a mold, the table being pivotally mounted upon the frame; means for 
raising and lowering the table including a cam in connection with the fixed element, 
a bracket carried on the underside of and toward the end of the pivoted table remote 
from the movable frame, a slide mounted in a suitable guide in the frame, the slide 
being furnished with means for carrying a cam roller coéperating with the cam, a 
link pivotally mounted at one end to the bracket and at the other end to the slide, 
spring buffering means allowing for the shortening of the distance between the 
pivotal connections of the link with respect to the slide and the bracket, a stop on 
the swinging table and a corresponding coéperationg stop on the fixed portion of the 
frame, in order to limit the motion of the swinging table and allow it to be firmly held 
in a definite position under spring control, substantially as described. 

Machine for manufacture of glass articles. Sipney Hunt. U. S. 1,739,145, Dec. 
10, 1929. Inarotary machine for the manufacture of glass articles, having a fixed cen- 
tral column furnished with a cam for controlling the movements of a counterbalanced 
parison mold carried by the rotary framework, and causing it to dip into a reservoir for 
molten glass at appropriately timed intervals, a construction in which the operative 
portion of the cam which effects the dipping is carried by a slide working in suitable 
guides in connection with the fixed central column of the machine, the slide being re- 
ciprocated by a crank mechanism, the shaft of the crank being rotated by mechanism 
controlled through appropriate transmission means from an operating device suitably 
disposed for manipulation by the machine minder. 

Glassware-forming means. Iva. G. Fow.er. U. S. 1,739,452, Dec. 10, 1929. 
Means for forming molten glass into sheet form and permitting an advance of the sheet 
as it is formed, and conveying means including a conveying belt of woven wire fabric 
for receiving the sheet directly in contact therewith as it leaves the forming means and 
while in soft unset condition, the wire fabric being of fine open mesh construction to 
minimize marring of the soft unset sheet in contact therewith and to permit uniform 
cooling of the sheet. 

Feeding molten glass. Kari E. Pemer. U. S. 1,739,519, Dec. 17, 1929. (1) 
Method of shaping a mass of molten glass into a form appropriate to the contour of 
the mold in which the mass is to be fabricated, that comprises causing molten glass to 
issue downwardly from an opening in a container, receiving the glass in a shaping cup, 
blowing air continuously into the cup and discharging air from the cup mainly through 
the side walls of the cup so as to provide a layer of air distributed over the inner walls of 
the cup, thereby preventing the glass in the cup from direct contact with the walls of 
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the cup, severing the glass from the parent body of glass, and depositing the mass in a 
mold. (2) Glass-feeding apparatus comprising a cup composed of two codperating 
halves adapted to receive and shape charges of molten glass, and means for interposing 
a fluid layer between the glass in the cup and the walls of the cup and for controlling 
the pressure of the layer on the glass in the cup so that the glass is given the configura- 
tion of the cup without distortion by the fluid. 

Applying signs to glass. Huco BernrotH. U.S. 1,739,819, Dec. 17, 1929. Method 
of applying signs on the rear side of glass, consisting in applying an adhesive to the glass, 
pressing tightly upon the glass a strip of a film, having a coloring matter embedded 
therein, providing then a coat of another adhesive on the film, impressing a thin foil of 
an easily cut protective material upon the adhesive when highly sticky, imprinting the 
reversed sign upon the foil, cutting the layers through to the glass along the edges of the 
sign, and ripping off the superfluous parts of the layers when dry. 

Producing crackled glassware. Vircu, O. CORNWELL AND FRED J. BLACKBURN. 
U. S. 1,739,825, Dec. 17, 1929. Method of producing crackled ware which comprises 
gathering a glass blank upon a tool, and throwing streams of water against the blank 
of a quality and quantity sufficient to produce crackles in the blank without changing the 
temperature of the blank to a degree that will prevent proper shaping. 

Machine for forming glass articles. RicHARD LA France. U. S. 1,739,845, Dec. 
17, 1929. Ina glass-forming machine, the combination of a mold carriage, a sectional 
blank mold thereon, a neck mold, means to separate the blank mold sections and leave a 
blank supported in the neck mold, a finishing mold frame, a finishing mold thereon, 
means to swing the frame upward and thereby bring the finishing mold into position to 
enclose the blank while the blank mold sections are separated, a blower carried by the 
frame and brought into position to blow air against the open blank mold when the frame 
is in the upwardly swung position, automatic means to shift the blower relative to the 
frame to an inoperative position, and means actuated by the shifting of the blower to 
cut off the supply of air to the blower. 

Feeding molten glass. LEroNARD D. Sousrer. U. S. 1,739,878, Dec. 17, 1929. In 
a glass feeder, a receptacle containing molten glass, heat-regulating means including a 
central depressed basin in the receptacle, a reservoir chamber at one side thereof, a dis- 
charge chamber having a bottom outlet orifice, the central basin being between the 
chambers and being provided with an encircling temperature-regulating means, a flue 
disposed immediately over the central basin and connected with the last-mentioned 
means and a damper for the flue and operative to regulate the amount of heating or 
cooling of the central basin and the glass flowing therethrough. 

Sheet-glass surfacing apparatus. Erik G.STAHLE. U.S. 1,739,925, Dec. 17, 1929. 
In glass-surfacing apparatus, a substantially vertically arranged surfacing unit, means 
associated with the unit adjacent the upper end thereof for raising and lowering the 
same vertically through an arc, and rigid means engaging the unit adjacent the lower end 
thereof for guiding the lower end in order to retain the unit in a vertical position during 
the raising and lowering operation by guiding the lower énd of the unit in an arc equal 
to the arc in which the upper end is raised. 

Forming sheet glass. Horacr E. ALLEN AND WILBUR F. Brown. U.S. 1,739,936, 
Dec. 17, 1929. In the method of forming sheet glass, those steps which consist in 
creating two streams of molten glass by gravity flow and creating a stream by hydrostatic 
pressure, which streams unite to form the meniscus of the sheet. 

Electrical annealing. Matcotm FarMER. U. S. 1,739,958, Dec. 17, 1929. Elec- 
trical annealing apparatus comprising a base for supporting the material to be treated 
and having air passages, a movable shield adapted to be placed over the material and 
rest on the base and having an air passage communicating with the air passages on the 
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base, a heating hood adapted to be lowered over the shield, the hood containing electrical 
resistors adjacent the shield and means for sealing the air passages when the resistors 
are being heated. . 

Downflow sheet-glass apparatus. ENocu T. FERNGREN. U. S. 1,739,960, Dec. 
17, 1929. Process of producing sheet glass, consisting in flowing a divided stream of 
molten glass down the sides of a slab, cooling the outer surface of one of the streams in 
a manner to form a skin thereon, simultaneously heating the inner surface of the stream 
to limit the thickness of the skin formed, and then drawing the streams from the slab in 
united sheet form. 

Nonreversible furnace. Lrorpo.tp Mamspourc. U. S. 1,739,973, Dec. 17, 1929. A 
regenerative furnace of the character described, comprising a plurality of ports, means 
for supplying gas to the ports, and a plurality of reversible means for supplying air to 
each port. 

Grinding plate glass. JoszErpH P. Crow.ey. U. S. 1,740,005, Dec. 17, 1929. In 
the art of grinding plate glass, the process of rough-grinding the sheet with a mixture of 
crystalline garnet and silica-sand, the sand serving as a cushion to control the abrasive 
action of the garnet, and then smoothing the sheet with fine silica-sand, grading the 
mixture by a settling process, whereby the coarser grades contain most of the garnet, 
the grinding and smoothing abrasives both being obtained from the same continuous 
grading process. 

Surfacing sheet glass. JorspH P. Crowtey. U. S. 1,740,006, Dec. 17, 1929. In 
an apparatus for surfacing sheet glass, a round sheet-supporting table having a flat upper 
sheet-supporting surface, a plurality of clamping members movably mounted on the 
table top adjacent the edges of the sheet-supporting surface, a ring slidably mounted on 
the peripheral edge of the table, and a series of cams carried by the ring and bearing 
against the outer edges of the clamping members. 

Glass-shaping machine. Homer A. Genest. U. S. 1,740,236, Dec. 17, 1929. In 
a glass-blowing machine, the combination of a parison mold, a neck ring permanently 
associated therewith, means for opening the neck ring before the parison mold is opened, 
a blow mold, means for engaging the portion of the parison exposed by opening the neck 
ring and supporting the parison at a fixed transfer station, means for opening the parison 
mold and closing the blow mold about the parison while the parison is so supported, and 
means for disengaging the supporting means from the parison when the blow mold has 
been closed. 

Glass-polishing machine. Epwarp J. Kierer. U. S. 1,740,247, Dec. 17, 1929. A 
machine for polishing glass tumblers, etc., comprising a carrier, a brush mounted adjacent 
to the carrier, means to support the tumblers on the carrier with their axes at an oblique 
angle with respect to the carrier, means to rotate the tumblers while in contact with the 
brush, and means to drive the carrier and the brush, the direction of movement of the 
brush exerting a force on the tumbler to resist its removal from the carrier during polish- 
ing action. 

Window slass. WaLTER W. Woop. U. S. 1,740,278, Dec. 17, 1929. A pane of 
glass having spaced depressions in one surface, the spaces between the depressions being 
greater than the widths of the depressions, and mirror surfaces in the depressions facing 
the surfaces of the depressions whereby reflections of light from the mirror surfaces will 
prevent vision through the glass from the opposite side. 

Glass-shaping machine. Epwarp H. Lorenz. U. S. 1,740,310, Dec. 17, 1929. 
(1) In a glass-shaping machine, the combination of a mold from which the shaped ware 
projects, a stripper surrounding the projecting part of the ware, means for opening the 
molds, and means for moving the stripper downwardly from the ware at a greater speed 
than the speed of fall of the ware. (2) In a machine having a mold for shaping glass- 
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ware, the combination of a guiding member coéperating with the mold when a charge of 
molten glass is delivered thereto and a support having a universal connection with the 
member whereby the member may be swung into register with the mold. (3) Apparatus 
for operating on molten glass, comprising a shaping machine, means-for periodically 
feeding mold charges to the shaping machine, a driving connection between the shaping 
machine and the charge-feeding means adapted to operate the two synchronously in a 
proper timed relation, means for stopping the shaping machine independently of the 
feeding means and for again starting the shaping machine in the proper timed relation to 
the feeding means. (4) Combination with a glass-shaping machine having driving 
connections to a source of power, of a speed change device in the connection, a clutch 
in the connections on one side of the device, an overload indicator on the other side of the 
device, and means for disconnecting the clutch upon the indication of an overload. (5) 
In a glass-shaping machine, the combination of a mold, ware-engaging tongs, means to 
actuate the tongs to engage the ware within the mold, means for relatively moving the 
tongs and the mold to remove the ware therefrom, and means actuated by the engage- 
ment of the tongs and the mold for stopping the machine. 

Frosting glass articles. RowLaNp D. Smits. U. S. 1,740,376, Dec. 17, 1929. 
(1) Method of preparing a frosting solution which consists in fusing sodium fluoride and 
soda ash separately, grinding these separately to the desired degree of fineness, then mix- 
ing the soda ash with ammonium carbonate and part of the water, hydrofluoric acid 
and ammonium bifluoride to form one part of the batch, mixing the sodium fluoride with 
the remainder of the water, hydrofluoric acid, and ammonium bifluoride to form a 
second part of the batch, and blending equal quantities of these two portions to form the 
frosting solution. (2) A batch for a frosting solution containing a fused sodium salt. 

Delivering molten glass. J. MoncrieFF, Lrp., anp A. F. McNisu#. Brit. 320,033, 
Nov. 27, 1929. <A paddle for circulating glass through a trough, channel, or a fore- 
hearth, is secured to a holder which rocks about a horizontal axis and, at the same time, 
reciprocates vertically. 

Glass blowing. J. Moncrierr, Lrp., ano A. F. McNisH. Brit. 320,034, Nov. 27, 
1929. A machine of the suction-gathering type for making glassware comprises a num- 
ber of mold units carried by a vertical column, a table which is turned through part of 
a circle and carries the column with it to bring a parison mold to the gathering position, 
and means for returning the table to its initial position while the column remains sta- 
tionary, the molds being operated during the backward movement of the table by cams 
secured to the table. 

Glass furnaces. British HARTFORD-FAIRMONT SYNDICATE, LTp., AND T. WARDLEY. 
Brit. 320,334, Dec. 4, 1929. ‘The molten glass at the sides of the forehearth of a glass 
melting furnace is maintained in approximately the same state of fluidity as that at the 
middle by restricting the heating-gas space above the middle of the hearth. In the 
construction the roof of the hearth has a depending projection which forms a restricted 
space above the middle of the hearth, and side passages of substantially greater height 
than the space. Openings controlled by plates may be provided in the projecting portion 
to allow radiation of heat from the middle portion of the glass. The hearth is heated by 
a pair of burners which may be positioned in any two of four inclined ports and the heat- 
ing-gases escape either through a damper-controlled flue at the forward end of the hearth 
or through the openings. Heating-gases from the tank may be allowed to pass through 
the forehearth by raising the skimmer block. The side walls of the hearth are arranged 
flush with the sides of the discharge bowl or spout so that there will be no obstruction to 
the free flow of metal. The discharge controlling arrangements are described in Brit. 
280,611 (Ceram. Abs., 7 [4], 229 (1929) and the construction of the skimmer block 
and jts mounting in Brit. 318,852 (Ceram. Abs., 9 [1], 33 (1980)). 
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Glass-blowing machine. R.F. Hai. Ger. 474,752, July 8, 1920. The machine 
contains a number of units revolving round a central pillar, each with the usual parts. 
The carrier is connected by a linked parallelogram to a side capable of moving up and 
down, and also of swinging round the central pillar. The carrier has its weight com- 
pensated, and during the rotation is moved near the central pillar and away from it by 
means of acam. When the axle has a fixed pivot, a second similarly linked parallelo- 
gram is placed immediately below, so that in spite of the wear of the pivot the parts 
may be brought together accurately. (J.S.G.T.) 

Arrangement for rolling glass plates on a table. B. ENceus. Ger. 473,271, Nov. 
8, 1925. An annealing furnace contains rollers on both sides of the furnace opening, and 
a movable rolling-table of a size at least twice the rolling distance. (J.S.G.T.) 

Making glasses with a screw-neck and a capillary opening. P. BoRNKESSEL. 
Ger. 473,431, 1925. The closed tube-end, heated to softening, is molded to the spiral, 
while in the center a bulb is formed by blowing at the openend. This bulb is then melted 
to a capillary opening and the open end finished off in the usual way. (J.S.G.T.) 

Glass mold. GLasFaBRiK A.-G. Ger. 475,141, July 5, 1925. The mold is held in 
a carrier attached loosely so that it yields before a downward movement and follows an 
upward movement, and can be adjusted for height. Because of this it can be centered 
during action. (J.S.G.T.) 

Manufacture of double-walled hollow glassware. GLASFABRIK SOPHIENHUTTE. 
Ger. 475,385, July 14, 1925. Into the outer single-walled vessel is introduced a support 
and then the inner vessel is pressed down on this. When the inner vessel has cooled, 
the outer vessel is heated to incorporate the support. (J.S.G.T.) 

Production of glass spirals. M. Kuaicx. Ger. 472,315, Oct. 28, 1926. In a 
process for producing spirals by reheating a glass rod and drawing it out by winding on 
a rotating cylinder, a fixed guide piece served to isolate the individual turns of the 
spirals and to feed them along the cylinder. (J.S.G.T.) 

Glass press. J. Marnzger. Ger. 473,270, Dec. 9, 1926. The press contains special 
pistons worked by compressed air for the pressure and for the press ring, one being at- 
tached to the plunger, the other to the press ring. (J.S.G.T.) 

Polishing the surface of rollers. MaASCHINENFABRIK ““RHEINLAND.” Ger. 473,592, 
Dec. 30, 1926. The roller was carried over a V-shaped pulley, giving line-contact with 
two symmetrically inclined surfaces, so that uneven material was polished off. 

(J.S.G.T.) 

Making double-walled glass vessels. F. SrecHEem. Ger. 473,879, May 11, 1926. 
The starting materials are an outside cylindrical closed vessel, and an inner flask with 
shoulder and flanged neck. This neck is united to the end of the outer vessel, and shaped 
during heating from underneath, while the vessel is rotated. (J.S.G.T.) 

Making hollow-ware open at one end, of quartz, and similar refractory material. 
I. G. FARBENINDUSTRIE A.-G. Ger. 475,142, Sept. 17, 1926. The mold is combined 
with an electrically heated resistance. (J.S.G.T.) 

Making concave glass mirrors. JENAER GLASWERK ScHotr & GEN. Ger. 474,751, 
March 22, 1927. Glass for the mirror of a projector is blown in one piece with a pro- 
filed disk, which is later heated up and blown against a matrix of the correct shape 
for scattering the light. (J.S.G.T.) 

Mechanical preparation of hollow glassware. PATENT-TREUHAND GESELLSCHAFT 
FUR ELEKTRISCHE GLUHLAMPEN. Ger. 475,140, July 17, 1927. The lump of molten 
glass taken out of the furnace by suction is cut off and dropped onto a hollow pipe for 
the blowing operation. During blowing the glass is held at the (solidified) edges .by 
claws, which are made to slide into that position. (J.S.G.T.) 

Cutting glass plates when soft. NAAMLOOZE VENNOOTSCHAP MI). ToT. BEHEER. 


> 
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Ger. 473,234, May 17, 1928. Cutting is done by a circular knife, running along an edge 
in the supporting table. On either side of this edge is a loose strip parallel to the knife 
serving to push up the glass just at the point of cutting. (J.S.G.T.) 
Rolling plate glass. NAAMLOOZE VENNOOTSCHAP MIj. ToT BEHEER EN EXPLOIT. 
Ger. 473,272, May 17, 1928. Several glasspots are poured in succession onto the rolling 
table and the whole is rolled. (J.S.G.T.) 
Polishing cloth. L. A. Scnuiz. Ger. 474,064, May 2, 1928. The cloth is covered 
with beads of agate, glass, or other hard materials. ‘They may be in rows or irregular, 
containing spaces to hold the polishing material. (J.S.G.T.) 


Heavy Clay Products 


Mechanical preparation of raw material in brick plants. ANoN. Tonind.-Ztg., 53 
[63], 11389 (1929).—In order to secure brick and tile of the highest quality great at- 
tention must be given to the mixing and moistening of the batch which in the ordinary 
mixer of 10 m. length is insufficient to render the mixture perfectly homogeneous and 
uniform throughout. It is suggested that one or more special mixers or double-roller 
machines through which the clay must pass on its way to the press be inserted to 
supplement the work of the main mixer. M.V.K. 

Drying behavior of clays and shales. ANoNn. Fuels and Fur.,7 [4], 571-72(1929).— 
An account is given of an investigation of the drying behavior of several shales and clays 
of the glacial and alluvial type which is being conducted at the Columbus branch of the 
U. S. Bureau of Mines. The drying behavior of brick made with a small combination 
pug mill and brick machine is being determined in a humidity drier of semicommercial 
size. Contrary to the rather prevalent opinion that clay will not dry at very high hu- 
midities but will rather absorb water, it was found that Rutland (Ohio) alluvial clay lost 
76% of added tempering water at 94% humidity and 26°C in 244 hours. After about 
75% of the water had been evaporated the brick could be made to gain or lose water at 
will by varying the humidity or temperature. Re-absorption of water was accompanied 
by expansion. The shrinkage in drying increased with the length of time required to 
remove the shrinkage water. A.E.R.W. 

Elimination of cracking in drying brick. H. FrécHETTE AND J.G. Pumps. Fuels 
and Fur., 7 [4], 516 (1929); for abstract see Ceram. Abs., 8 [4], 267 (1929). 

A.E.R.W. 

Absorption: its relation to durability. O. J. Wxitremorge. Jour. Amer. Ceram. 
Soc., 13 [1], 80-83 (1930).—This paper shows instances of Iowa tile of variance from gen- 
eral classifications, of maximum absorption limits below which building tile are durable 
against freezing and thawing. Exception is taken to the A.S.T.M. Specification C34-27 
as to nomenclature and tests by which tile are classified. 

Design factors of hollow-ware dies. ANoNn. Bur. Stand., Tech. News Bull., No. 
151, p. 110 (1929).—In connection with this study special equipment has been developed 
for studying taper and length of dies and cores, and also for determining the moisture 
content and density of the molded product. Data obtained indicated that the most 
efficient hollow-tile die, expressed in quality of product and economy of power consump- 
tion is not over 3 in. long, with cores not over 1'/2 in. long, both cores and die having a 
taper of approximately 3°. Taper affects column structure more than it does power 
consumption. Hollow-ware dies that are too short produce columns with transverse 
cracks and torn corners. Data obtained where compressed air, steam, water, and oil 
were used as lubricating agents, introduced 5 in. back of the egress, indicate that steam 
and air are the most efficient for increasing output and decreasing ‘power consumption. 

R.A.H. 
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Bricklaying research at Mellon Institute. ANon. Eng. News Rec., 103 [19], 733 
(1929); Brick Clay Rec., 75 [11], 695-96 (1929); for abstract see Ceram. Abs., 8 [12], 
882 (1929); 9 [1], 35 (1930). E.J.V. 

Method of testing building brick for crushing strength. H. Burcuartz. Mitt. deut. 
Material priifungsan., 7, 87 (1929).—The German standard method, in which the test is 
carried out on two halves of a brick cemented together with mortar, is critically reviewed 
and it is suggested that reliable results can be obtained only with cubes cut out of the 
brick. (Trans. Ceram. Soc. [Eng.]) 

Scum and efflorescence. Euuis Lovejoy. Clay-Worker, 92 [5], 347-48(1929).— 
In answer to the reply by L. A. Palmer in the October Clay-Worker (see Ceram. Abs., 9 
{1], 33 (1930)), L. takes up the question of “‘fixed”’ scum in considerable detail and shows 
how Palmer’s ‘‘fixed’’ scum instead of being a class, is merely a variation, an extreme 
exhibit of scum from an artificial mixture seldom approximated in natural clays. Pal- 
mer’s tests are not considered as conclusive and do not justify the term “fixation.” 
Various tests are discussed. Scums, kiln scum, and that from the clay, differ chemically 
and in mass. L,. urges the retention of the present classification of (1) scum as de- 
fined by F. G. Jackson, (a) from salts in clay and pugging water, (b) developed in 
drier and kiln in the presence of sulphur gases; (2) efflorescence as defined by Jackson; 
(3) inflorescence; and (4) unusual or undefined changes. L,. adds the latter two. 

E.J.V. 

Scum and efflorescence. ANON. Clay-Worker, 92 [5], 366 (1929).—A series of 
irivestigations are being carried to conclusion at the Univ. of Wis. under the super- 
vision of George J. Barker to determine causes and remedies of efflorescence and scum in 
clay products. E.J.V. 

Effilorescence. ANON. Tonind.-Zig., 53 [74], 1329-30 (1929).—Efflorescence on 
clay products during manufacture can be avoided (1) by not using clay or coal with sul- 
phur content, or a flux material containing gypsum and (2) by preventing the formation 
of sulphur acid salts by the addition of barium or preventing crystallization by a pro- 
tective coating. If the formation of compounds causing efflorescence occurs during 
firing it can be overcome by a temporary use of a reducing flame. Circumstances govern- 
ing each case will determine which method of protection to employ. M.V.K. 

Standard unit of dimension for masonry. Frep T. Heatu. Clay-Worker, 92 [5], 
354-63 (1929); reprinted from Jour. Amer. Ceram: Soc., 12 [10], 605-39 (1929); see also 
Ceram. Abs., 8 [11], 809 (1929). E.J.V. 

One-hand brick. ALFRED PFEIFFER. Tonind.-Ztg., 53 [66], 1185-87 (1929).—A 
large three-hole hollow brick is closed at one end by a specially devised stamping ma- 
chine. In this way a 5-sided brick is formed which can be much larger than ordinary 
brick and still be light enough to be easily handled. The cutting and stamping proc- 
esses are described. M.V.K. 

Use for hollow clay tile. ANon. Brick Clay Rec., 75 [11], 681 (1929).—Hollow 
clay tile floors are being installed in a number of cotton seed storehouses, it being be- 
lieved that this is the only floor that eliminates moisture from condensation, which con- 
dition heretofore has caused the spoiling and consequent loss of the seed at the bottom of 
the pile. The floor construction is also very economical. The tile is covered with a 
l-in. top coat of a 1 to 3 mixture of cement and sand. E.J.V. 

Use of paving brick. ANon. Brick Clay Rec., 75 [11], 676-81 (1929); Clay- 
Worker, 92 [5], 341-43 (1929).—Concrete disintegrates in a few years after laying and 
much expense is incurred repairing roads. A movement has been started by the clay 
interests in Ill. to use paving brick for resurfacing these jobs and laying new roads. A 
complete report of a meeting where this proposition was presented to the governor of 
Ill. is given. (See also Ceram. Abs., 8 [12], 884 (1929)). E.J.V. 
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Paving brick in Japan. Yasuner Emorr. Brick Clay Rec., 75 [11], 683 (1929).— 
After an investigation of various types of paving materials for Tokyo's hilly streets, durax 
paving block were used because of their durability, surface roughness, and moderate 
cost. The blocks, which are 3'/2 in. cubes, are laid in arcs with as closely fitted joints 
as possible. The curve of the arch is usually set up-grade so as to give the pavement arch 
action against sliding. E.J.V. 

Brick as modern building unit. ANon. Brick Clay Rec., 75 [11], 702 (1929).— 
Architects are now looking to colored brick as a building unit in steel and brick con- 
struction of modern skyscrapers. Announcements are being made of buildings to 
be erected of colored brick, using several different shades for various effects. E.J.V. 

Work and scope of farm structures research survey. HeNRy Gigse. Clay-Worker, 
92 [5], 344-47 (1929).—Data are being collected on farm buildings. The program to be 
followed is outlined. Examples of the use of brick and tile for farm buildings are shown 
in illustrations. mY. 

PATENTS 


Process of making light-weight ceramic material. RicHarp Ericson. U. S. 
17,523, Dec. 17, 1929 (reissue). A porous ceramic material comprising the fired 
product resulting from heat treating a mixture of foam and argillaceous material. 

Brick-laying machine. JAspER N. YouNGBLOOoD. U. S. 1,736,812, Nov. 26, 1929. 
In a brick-laying machine, a carrier comprising a releasable brick holder, the carrier hav- 
ing a hinged lid, and means on the lid and entering within the carrier when the lid is 
closed for engaging the brick and moving them transversely against one part of the 
carrier, thereby to line up the brick for laying in a course. 

Automatic brick-molding machine. Murray S. ELTON AND GEORGE EDWARD 
BARNHART. U.S. 1,738,046, Dec. 3, 1929. Combination with a die press and a mo- 
tor for operating the same, of a table; means operable by the motor, to revolve 
the table step by step; molds carried by the table and corresponding in number 
to the number of steps in one revolution of the table; pallets for the molds; means 
for supplying the molds with pallets at one station at each step of the table; 
means for supplying the mold at another station with material to be pressed; 
means for pressing the contents of the mold at another station; means for expelling 
from the mold at another station, the pressed contents of the mold; means to 
lower the pallet as the contents are expelled from the mold; means for discharging the 
pallet and the pressed bodies at another station; means for holding the table stationary 
between stops; and means for simultaneously operating the pallet applying, the charge 
supplying, the material pressing, the body expelling, the pallet lowering, and the pallet 
and pressed body discharging means, each time the table is held stationary. 

Brick extrusion machines. BENNETT & Saver, Lrp., AND N. W. Saver. Brit. 
320,459, Dec. 4, 1929. In brick dies the column of clay is retarded at the center to 
obviate cracking of the corners, by plates at top and bottom which are pivoted to the 
die and are furnished with ears fitted with screwed pins to adjust the pressure. The 
plates are of elongated semicircular form. 


Refractories 


Rapid method for estimation of alumina content of diaspores and high alumina clay. 
Stuart M. anp A.C. HuGHes. Jour. Amer. Ceram. Soc., 13 [1], 1-4 (1930).— 
A relation is shown between density and composition of diaspore and a method is de- 
veloped for determining specific gravities on powdered diaspore that have given data 
by which the Al,O; content can be estimated fairly accurately. 

Sillimanite refractories. W.J. Rees. Refrac. Jour., 5 [50], 46 (1929).—The raw 
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materials used are natural minerals, cyanite, andalusite, or sillimanite, having the same 
composition but different physical properties. When raised to a high temperature these 
minerals transform mullite and silica to 3(Al,03,SiO.) —»3Al,0;, 2SiO. + SiOx; 
87.6% of mullite and 12.4% of silica. The alteration to mullite is accompanied by an 
expansion, greatest in the case of cyanite and least with andalusite, commencing in 
cyanite at about 1200°C, with andalusite at 1350°C, and with sillimanite at 1500°C. 
At higher temperatures the speed of the change increases but with all three minerals 
the final product is the same, 7.e., mullite plus free silica. Expansion which accompanies 
the change from cyanite to mullite does not cause cracking or even shattering of the 
grains and consequent disintegration of the products made. With any of these raw ma- 
terials expansion danger can be safeguarded against by a previous calcination of the raw 
material. It is necessary to use a bonding material with them, a plastic refractory clay 
giving satisfactory results. It is possible to prepare mixtures of fire clay and cyanite, 
andalusite, or sillimanite in which the expansion and contraction are balanced. 
E.P.R. 
Important structural characteristics of raw materials used in manufacture of silica 
refractories. P. Juprnson. Feuerfest, 5 [10], 165-69 (1929).—J. classes the raw ma- 
terials for such purposes into two groups: (1) sandstones with no interstitial material; 
and (2) quartzites with the individual grains cemented together by a silicic acid cement. 
Samples of such materials from Germany, England, and Russia were studied micro- 
scopically. The characteristics which were common to most of these materials in- 
cluded (1) an average size of the quartz grains between 0.1 to 0.25 mm., (2) the foreign 
material in the samples finely divided and segregated, and (3) all raw materials showed the 
action of processes which altered the optical properties of the minerals, especially ex- 
tinction, which is an important characteristic. J. draws the following conclusions: 
(1) In the manufacture of silica refractories it is very important to obtain a mono- 
lithic crystal growth and not a varied assortment of crystals in a glass. (2) Tridymite 
is the most resistive of the forms of silica and is also the hardest to obtain. (3) If, in the 
original material there are metamorphosed quartz grains which have a distorted molec- 
ular structure, or if there is present an amorphorous or chalcedon cement, then tridy- 
mite forms more easily. (4) Those quartzites which produce the best refractories have 
the following properties: (a) quartz grains bound by an amorphous or cryptocrystal- 
line cement with the quartz grains metamorphosed so that they show undulatory ex- 
tinction; (b) grains all about the same size and not greater in diameter than 0.3 to 0.4 
mm.; (c) a silica content not less than 95 to 96%, not more than 1'/:% AlhOs, not more 
than 0.4% R,O, and other materials in unappreciable amounts. L.T.B. 


American study of fire clays. W. Hami.ton Gorpon. Refrac. Jour., 5 [50], 62 
(1929).—The initial step in the study of fire clays, which is one phase of a comprehensive 
investigation of refractories, and the fire clays from which they are manufactured has 
been the determination of certain properties of the clays fired to cone 5 (1.160°C for 
3 hrs.). Specimens were prepared from each of 25 different clays, using a mixture of 50% 
grog, also fired to cone 5, and 50% clay. Grog was used in the following sizes and pro- 
portions: 50% through a 20- and retained on a 40-mesh sieve, 25% through a 40- and 
retained on a 100-mesh sieve. The raw clay in each instance was ground to pass 
a 100-mesh sieve. Since the types of clay studied include flint, plastic, siliceous, 
and semisiliceous, considerable variations in the properties were found. Results 
indicate that the percentage increase in modulus of elasticity at 550°C when com- 
pared with values obtained at 20°C is directly proportional to the silica content of the 
clays. It was also noted that the percentage decrease in modulus of elasticity deter- 
mined at 1000°C, when compared with the values obtained at 20°C was in inverse rela- 
tion to the silica content. Preliminary facts obtained indicate that plastic flow, de- 
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termined under load at 1000°C is affected by (a) silica content, (b) porosity, and (c) 
P.C.E. value. E.P.R. 
Refractory materials in ceramics. I. Forms of ZrO... Orro RUFF AND FRITz 
Espert. Tonind.-Zig., 53 [62], 1133 (1929); for abstract see Ceram. Abs., 8 [9], 660 
(1929); Il. The system ZrO,-CaO. O. Rurr, Fr. EBERT, AND Epw. STEPHEN. 
Tonind.-Ztg., 53 [67], 1215 (1929); for abstract see Ceram. Abs., 8 [10], 749 (1929); 
Thesystem ZrO,-ThO,. O. Rurr, Fr. EBERT, AND HANS WoiTiNnEK. JIbid.; for ab- 
stract see Ceram. Abs., 9 [1], 39 (1930). 
Electrical conductivity of magnesite and some other refractory materials in relation 
to the temperature. E. DiepscHLac aNp F. Wu.restiec. Jron Steel Inst., 9 (1929); 
Refrac. Jour., 5 [50], 67 (1929); for abstract see Ceram. Abs., 9 [1], 46 (1930). E.P.R. 
Mullitization of refractory grog material. PETER P. BUDNIKOFF AND B. A. HIscu. 
Ber. deut. keram. Ges., 10 [10], 445-48 (1929).—Action of coal ash on refractory ma- 
terial and influence of the presence of iron oxides in the slag on the formation of mullite 
are discussed. The action of heat on kaolinite is summarized according to the investi- 
gations of W. Wernadskij as follows: Al.O3-2SiO2-2H2O (500—600°C) —> AlO;-2SiO2 
(900°C) —> AlL.O; + SiO, (1000°C) —> Al,O;-SiO, + SiOz. (1200-1300°C) 
Also, AlO;-2Si02 — > + SiO. at 1000°C and 3Al,0;-- 
SiO, —> 3 Al,O3-2SiO; at 1300°C. F.P.H. 
Liquefaction of difficultly workable fire clays. P. P. BupNikorr, S. A. SCHICHARE- 
VITSCH, AND I. G. ScnHacunovitscH. Kolloid-Ztg., 49, 174-78 (1929).—Measurements 
have been made of the rate of flow of clays diluted with water with the addition of vary- 
ing quantities of water-glass. An optimum concentration of water-glass exists for each 
dilution with water. The minimal amount of water required was with a concentration 
of water-glass of 0.1 to 0.125 N. Hard water must be given a preliminary softening. 
(B.C.A.) 
Wet preparation of clinker products. Auc. E. Bucuw. Tonind.-Ztg.,53 [67], 1205- 
1206 (1929).—A description of special crushing, mixing, and fine rolling machines which 
supplant the ordinary methods of sumping and wintering clay for clinker products. 


M.V.K. 
Tank blocks from a continuous tank re-used in clay tanks. ANON. Ceram. Ind., 
13 [6], 575-76 (1929). F.P.H. 


Chrome ore. ANON. Refrac. Jour., 5 [50], 53 (1929).—In 1913 world production 
of chrome ore was estimated at 177,532 T. The Rhodesian production alone reached 
about 210,000 T. in 1927, out of a total world production of about 360,000 T. Consump- 


tion of chrome ore in the U.S. is about 55% of the world production. E.P.R. 
Control and analysis of chromite. ALix CoRNILLE. Céramique Verrerie, 49, 41-44 
(1929). A.J.M. 


Genesis of basic dolomite. J. E. Roperts. Refrac. Jour., 5 [50!, 54 (1929).—A 
history of the development of the Bessemer process for making steel and the part played 
by dolomite is described. E.P.R. 

Developments in manufacture, uses, and applications of refractories. M. C. 
Booze. Fuels and Fur., 7 [4], 567-71 (1929).—The quality or suitability of a product 
is determined safely by service tests only, so that a newly developed refractory cannot 
be marketed in an extensive way until a trial period of a year ormore. Manufacturing 
methods which would have been revolutionary a few years ago were adopted generally 
during the past year. These include tunnel kilns for firing fire clay, silica, and chrome 
brick; labor saving plant layouts and equipment; manufacture of fireclay brick and 
even large tile and special shapes by the dry-press process; and methods producing 
brick more uniform in size and quality. New products. Unfired magnesite brick 
have been placed on the market, mullite refractories for use in lining glass-melting fur- 
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naces have become firmly established, mullite and sillimanite refractories made from 
naturally-occurring minerals have increased in use considerably, and refractory shapes 
made from a mixture of chrome and diaspore have given satisfactory results in prelimi- 
nary trials. Diaspore refractories fired to cone 18 are commercially available and 
methods for accelerating shrinkage in calcining diaspore are being developed. Uses and 
applications. New types of checker brick for blast-furnace stoves and open-hearth re- 
generators are attracting attention as their use with clean gas results in an apparently 
quite large saving of gas. In ceramic kilns special refractory kiln furniture is being 
used to increase kiln capacity. Several manufacturers have developed moldable ma- 
terials from super-refractories. A plastic refractory containing sillimanite which sets 
by crystallization is being used for the installation of gas-firing equipment in high- 
temperature furnaces. Rammed-in chrome hearths in heating and forging furnaces 
are increasing in popularity. Sprayed refractory coatings for repair purposes are being 
used extensively, especially in large furnaces. Refractory cements containing finely- 
ground chrome ore and which resist slag attack are very much infavor. Research. Re- 
search work in progress includes studies of the slagging of boiler furnace refractories, 
spalling, thermal expansion and elasticity at several temperatures, and the dry pressing 
of fireclay brick. A.E.R.W. 
Refractory brick and tile. ANoN. Gas Jour. [London], 188 [3466], 257-58 (1929).— 
Discussion of committee meeting for marking foreign brick and tile with the name 
of the respective country. T.W.G. 
History of refractories. Harotp E. Wuire. Mining and Met., 10 [276], 571-73 
(1929).—Fire brick were first made in New Jersey in 1812. The fireclay refractory 
of today is far superior to that of previous years but the curve of development of the 
ordinary refractory is gradually approaching the horizontal and further development 
will necessarily be slow. Crystalline mullite may be prepared by fusing mixtures con- 
taining appreciable amounts of alumina, such as china clay, fire clay, and bauxite in 
the electric furnace. When alumina is less than 68%, crystalline mullite with glass 
is produced. This type is not very resistant to loads at high temperatures because of 
the early fusion and internal lubricating action of the glass surrounding the crystals. 
Above 68% alumina, crystaliine corundum appears and the glass is practically absent. 
This latter composition is very resistant to high-temperature loads when an interlocking, 
recrystallized bond is developed. This high alumina material is not affected materially 
by acid slags, but is not resistant to basic slags. The dense structure of a brick of 
material above 68% Al.O;, however, causes less slagging than silica brick. Carefully 
made mullite-corundum brick withstand higher physical tests than the same silica, 
magnesia, chrome, fire clay or zirconia brick. Plumbago mixtures similar to those 
used in aluminum melting crucibles are finding increased applications wherever high 
thermal conductivity, strength, and flexibility are required. Shapes manufactured from 
this material are being used as molds, saggers, heat-treating boxes, metal stirrers, ladle 
stoppers, metal troughs, etc. Experiments with permanent molds using graphite 
refractories give some promise as this appears to be the most logical material for this 
work. F.P.H. 
Survey of heat-conducting problems. E. Grirritus. Proc. Phys. Soc., 41 [2], 
151 (1929).—G. dealt with typical determinations of heat conductivity in various sub- 
stances rather than with theoretical considerations, and, among other things, de- 
scribed briefly an apparatus for the determination of the conductivity of refractory 
materials. The specimen under test in the form of a slab rested on a sheet of micanite 
on top of a thick flat plate of nichrome placed over a furnace built of “‘silit’’ rods main- 
tained at about 1200°. On the upper face of the specimen rested a calorimeter sur- 
rounded by a guard ring, both fed with water, that for the calorimeter being supplied 
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under constant head. ‘The temperature of the underside of the material was determined 
by a thermocouple, and that of the upper deduced from the temperature rise of the 
water, which together with its rate of flow gave the amount of heat passing through. 
(J.S.G.T.) 
Heat insulation and refractories in connection with furnace design. G. A. BARKER. 
Fuels and Fur., 7 [4], 611-12 (1929); Iron Age, 1642-43 (1929); Refrac. Jour., 5 [50], 
68 (1929).—Abstract of paper presented before the Western Metal Congress, Los 
Angeles, Calif. Improvements in the manufacture of high-grade refractories and ac- 
cessory materials have aroused new interest in furnace designers. Thinner walls, steel 
structural supports, suspended arches, improved heating methods, alloy conveyer belts, 
guide rails, etc., have tended to put modern industrial furnaces in the realm of machines. 
B. shows by an example that it is far better to minimize heat losses by the use of insula- 
tion than by using thick walls. Insulation minimizes the temperature gradient through 
the refractory and lessens spalling effects. It also prevents air infiltration and increases 
temperature uniformity in the furnace. A.E.R.W. 
Vitrification of refractory oxides: a high-temperature furnace with oxidizing at- 
mosphere. HERMANN SALMANG AND HEtnz Bros. Ber. deut. keram. Ges., 10 [10], 
529-45 (1929).—A surface combustion furnace suitable for investigating refractory 
systems up to a temperature of 2200°C is described in detail. Firing behavior of various 
compositions within the following systems is investigated over the temperature interval 
1700 to 2000°C in an oxidizing atmosphere: MgO-SiO., MgO-didymium oxide, MgO- 
Y203, ZrO.-Y203, MgO-Al,O;, MgO-BeO, MgO-ZrO., F.P.H. 
Considerations concerning the manufacture of pots and tank blocks in glassworks. 
O. LecHer. Glasindustrie; 37, 94 (1929).—Stones and cords are frequently caused by 
inferior refractories. Instead of relying on outside sources, raw clay was procured 
and pots or other refractories manufactured on the spot. Five recipes for mixing 
Grossalmerode and Meissen clays with 50 to 60% grog or shale were given for trial. The 
clay and grog were sieved to 130- to 200-mesh and 40-mesh per in., respectively. At 
least 6 to 7 months should elapse before the pot is ready, and it should last from 6 to 
15 weeks (according to the type of glass), without giving stones. (J.S.G.T.) 
Experiments on converting refractory materials into slag. II. Effects of chemical 
composition of slags. HERMANN SALMANG AND FRIEDRICH Scuick. Tonind.-Zig., 53 
[88], 1563 (1929); Arch. Eisenhiittenwesen, 439-47 (1929); Refrac. Jour., 5 [50], 67 
(1929); for abstract see Ceram. Abs., 8[12], 890 (1929). M.V.K. 
Study of basic open-hearth slag by solidification. E. J. Janitzxy. Blast Fur. 
Steel Plant, 17 [11], 1642-47 (1929).—Practical application of knowledge gained in 
study of slags is made through the development of handy slag tests. F.P.H. 
Chemical activity of ashes in relation to refractories. O. V. NEFEDIEVA AND N. G. 
Pacuxov. Chem. and Ind., 48 [39], 765 (1929); Refrac. Jour., 5 [50], 67 (1929); for 
abstract see Ceram. Abs., 8 [12], 894 (1929). E.P.R. 
Cold crushing strength of brick. ANoN. Brick Clay Rec., 75 [11], 696 (1929).— 
This is an investigation conducted at the O.S.U. Eng. Expt. Sta. This investigation 
is part of a project which will ultimately include studies of the porosities and transverse 
strength of various commercial brands of fire brick. A summary of the progress report 
enumerates difficulties encountered and cites interesting items noted during the course 
of the experiments. E.J.V. 


BOOK 


Alloys of Aluminum with Thorium and Silicon. J. D.GroGAN AND T. H. SCHOFIELD. 
Aeronautical Research Comm. Rept., No. 1253. H. M. Stationery Office, London, 1929. 
Price 1s. 6d. H.H.S. 
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PATENTS 


Furnace-wall construction. GrorcE P. Jackson. U. S. 1,736,882, Nov. 26, 1929. 
A furnace wall comprising, in combination, structural work, an outer metallic shell se- 
cured thereto, a lining for the shell, a water wall of upright tubes spaced from the lining, 
refractory blocks in the space between the lining and the tube wall, the blocks having 
grooves therein whereby the blocks are adapted to fit partly around the tubes, and 
means for supporting the blocks in groups from the metallic shell. 

Method of making refractories. Ropert L. Frinx. U. S. 1,736,909, Nov. 26, 
1929. Method of making refractories, which comprises admixing with a comminuted 
refractory material a preliminarily fused siliceous material of lower melting point, and 
passing the mixture through a heated zone to bond the refractory material. 

Refractory arch brick. RALEIGH J. HimMELRIGHT. U. S. 1,737,239, Nov. 26, 1929. 
In a locomotive arch the comb of a pair of brick adapted to be supported in inclined re- 
lation with their abutting ends interlocked, the ends being counterparts, the face of each 
end consisting of two projections and two recesses all of rectangular cross-section, each 
projection and each recess occupying substantially one-fourth of the area of the face. 

Furnace arch. Brapiéy Dosir. U. S. 1,738,527, Dec. 10, 1929. Combination 
with a suspended furnace arch, of a hanging skew brick backing member and adjust- 
able lateral sustaining means therefor. 

Furnace arch. RaALeicH J. HmmMELRIGHT. U. S. 1,738,580, Dec. 10, 1929. Com- 
bination with a tilting furnace of a suspended arch therefor, a floating suspended abut- 
ment for the arch at the tapping side of the furnace, and a non-yielding supporting means 
engaging the abutment and adjustable laterally. 

Furnace-wall construction. Louis H. Hossein. U. S. 1,738,707, Dec. 10, 1929. 
In furnace-wall construction the combination with movably supported wall sections 
arranged with expansion spaces between certain sections of refractory closures, supported 
free of the sections and externally contacting the wall and closing the expansion spaces. 

Fire rack for chinaware. Wuit11aM B. Loutuan. U. S. 1,739,037, Dec. 10, 1929. 
A firing rack for china including a base, having sockets and rods insertible into the sockets, 
the sockets being sufficiently larger than the rods to permit sand to be sprinkled between 
the rod and the wall of the socket. 

Brick shapes for building blast-furnace linings, etc. James C. MorenEAD. U. S. 
1,740,258, Dec. 17, 1929. A circular tapering furnace lining built up from basic key 
brick comprising sectors of a ring and growth key brick, the brick being laid in horizontal 
courses each comprising a plurality of concentric rows, the basic keys including two sizes 
of different length and of the same inner width, an integral number of which will turn 
a circle of minimum basic diameter, the growth key brick comprising two sizes of 
equal inner width and of different lengths equal to those of the basic key brick, all four 
of the brick sizes having their longer sides radial to a common center, each row of a course 
containing an equal number of keys, the inner diameter of one row being the same as the 
outer diameter of the next row inwardly, the rows outwardly in a course being increased 
in diameter by the use of growth key brick, the brick in successive rows of a course 
breaking joint, each row of a course being offset laterally with respect to consecutive 
rows and to those in adjacent courses so as to break joints vertically, and the rows of 
successive courses overlapping whereby vertical joints at the ends of the brick are 
broken. 


Terra Cotta 
Fireclay slips, bodies, and glazes: their composition and function. P. REHAUS. 
Ceram. Ind., 13 [6], 594-98 (1929); translated from Tonind.-Zig. F.P.H. 


Hotel architecture. ANoNn. Arch. & Bidg., 61 [11], 329-30 (1929).—In Haddon 
Hall, Atlantic City, the exterior walls are of red Colonial brick laid in English cross 
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bond. Band courses, cornices, and trimmings are of terra cotta. Double walls were 
built with an air space coated with a troweled application of asphalt mastic with a mem- 
brane waterproofing carried out from the inner wall at each floor level. The roof decks 
are tiled. The guest approach to the lobby is through an arcade built with limestone 
and gray brick walls with arched panels containing inserts of polychrome tile and terra 
cotta. The vaulted ceiling is of stucco. Jbid., 330-31 (1929).—The Seaside Hotel, 
Atlantic City, is described. The exterior has the first two stories faced with limestone, 
with brick walls above trimmed with limestone and terra cotta. E.P.R. 


PATENT 


Making terra cotta articles. Apo.pH F. Horrincer. U. S. 1,737,847, Dec. 3, 
1929. The method of making a terra cotta article which consists of applying plastic 
material to a mold and removing portions of the plastic material to provide holes by 
simultaneously pressing open-ended hollow cylinders axially into the material while the 
material is in the mold, admitting air to the exterior of the cylinders to prevent the 
locking of the cylinders within the material, severing from the remainder of the material 
the columns of the material within the cylinders, and withdrawing the cylinders from 
the mold with portions of the material therein. 


White Wares 


Investigation of firing porcelain. Gustav Koppa. Keramos, 8 [20], 735-38 
(1929).—A discussion is given of the effect of the: kiln atmosphere on production of 
blisters and colors on ceramic ware. The first part of the work was carried out in indus- 
trial kilns and reported by K. in Keramos during 1923 and 1924. The present work was 
performed on a small scale in a laboratory kiln. In the small furnace it was found pos- 
sible to fire a porcelain to a satisfactory condition with only 1% of carbon monoxide 
present in the kiln gases which is much less than that of the plant kilns. Firing time 
required in the small laboratory furnace was very much less than that required in prac- 


tice to obtain a satisfactory porcelain. F.P.H. 
Rate of drying of a plastic porcelain mass. IL. Navias. Fuels and Fur., 7 [4], 612 
(1929); for abstract see Ceram. Abs., 8 [6], 447 (1929). A.E.R.W. 


German kaolin vs. Czechoslovakian. BRUNNER. Pottery Gaz., 54 [630], 1935 
(1929).—B. believes that for many German varieties of porcelain, German kaolin could 


be as well employed as Czechoslovakian. An appeal is made for more to be done for 
German kaolin, as Zettlitz kaolin for porcelain production costs about twice as much as 
the German kaolin. E.J.V. 


Wedgwood Bicentenary Celebration. I. ANon. Pottery Gaz., 54 [630], 1928-34 
(1929).—Outline of proposed main events in the celebration and details in regard to a 
designs competition being held by Josiah Wedgwood & Sons, Ltd., for a Wedgwood case 
to be made in commemoration of the bicentenary of the birth of Josiah Wedgwood are 
given in full. A sketch outline of how the city of Stoke-on-Trent will celebrate the 
bicentenary is given by Francis Joseph. A brief biography of Wedgwood is supplied. 

E.J.V. 

Trade marks on porcelain. Max SCHNEIDER. Keramos, 8 [20], 741-44 (1929).— 

Description of some of the back stamps used by various manufacturers of porcelain. 
F.P.H. 
PATENTS 


Insulator. ARTHUR O. AusTIN. U.S. 1,737,749, Dec. 3, 1929. (1) In an insulator 
a dielectric member and a fitting therefor having a holding portion of metal of approxi- 
mately the same coefficient of expansion for temperature changes as that of the dielectric 
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member. (2) In an insulator a dielectric member and a fitting therefor attached to 
the dielectric member, the fitting having a reinforcement connected therewith for with- 
standing stress transmitted from the dielectric member to the fitting, the reinforce- 
ment being formed of metal less responsive to temperature changes than the other por- 
tions of the fitting. (3) In an insulator a dielectric member, a cap for the member and 
a reinforcing band for the cap having a lower coefficient of expansion for temperature 
changes than the material of the cap, the band being forced into position against the 
outer surface of the cap. 

Insulator. WaLTER T. Gopparp. U. S. 1,737,999, Dec. 3, 1929. A thimble for 
mounting an insulator upon a pin, comprising a pair of similar members formed with 
pressed screw threads interengaged to provide a lock, one member being adapted to be 
firmly embedded within the insulator and the other being adapted to be screwed snugly 
upon the pin, the members conforming to each other and being spaced apart throughout 
their threaded portions for permitting expansion of the parts. 

Insulating support. SAMUEL HERBERT Lanyon. U. S. 1,738,188, Dec. 3, 1929. 
Combination with an insulator having a knob, there being annular grooves in the knob 
separated by an intermediate annular rib, of a key seated in one of the grooves, a cap 
embracing the knob and key, the cap having an inturned end portion, the key being ex- 
pansible into position within the cap where it will lap the inturned end portion, the 
cap being shiftable relative to the knob to carry the key over the rib and into the other 
groove. 

Testing the flux of materials under heat. CorngeLius J. RUKENBROD. U. S. 
1,738,321, Dec. 3, 1929. A device for testing the flux of material under heat comprising 
a body portion having a cavity of definite capacity and an outlet of definite area for the 
cavity and an exposed material supporting wall underlying and immediately adjacent to 
the outlet, against which the material bears as it flows from the outlet whereby the extent 
of flow from the outlet may be accurately measured on the wall. 

Insulator pin. Raupa E. Durry. U. S. 1,738,875, Dec. 10, 1929. In a device of 
the character described, the combination of suitable members which coéperate to form 
a pin-receiving socket, means for securing the same to a support, a pin adapted to be 
received in the socket, and means for altering the relative positions of the members and 
the pin to cause the members to bear against the lower end of the pin to clamp and hold 
it in the socket. 

Insulator. Kent A. Haw.ey. U. S. 1,739,637, Dec. 17, 1929. (1) In a multi- 
part insulator, a plurality of porcelain shells arranged in superposed relation, a cap for 
the topmost shell having a plurality of lugs on its inner underside, the topmost shell hav- 
ing recesses therein accommodating the lugs. (2) In an insulator, a plurality of dielectric 
shells and a metal cap mounted upon the topmost shell, the cap having thickened portions 
at its underside and tapped holes in the thickened portions, and the topmost shell having 
recesses in its top receiving the thickened portions. 

Electric insulators. British THOMSON-HovusTon Co., Lrp. Brit. 319,620, Nov. 
20, 1929. In order to suppress corona phenomena, the neck conductor grooves and the 
central portion of the top of an insulator of the pin type are coated with metal or metal 
oxide such as a gold paint before the insulator is fired. The insulator comprises a 
porcelain shell formed with a skirt. 


Equipment and Apparatus 
Temperature measurement by color transition. ANoN. Jron Age, 124 [5], 268 
(1929).—An instrument invented by G. Naeser uses primary radiation from a black body 
to measure temperature. The pyrometer contains first a filter which transmits only 
red and green wave-lengths. Radiation then passes through a wedge-shaped filter in 
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which one wave-length, the green, is absorbed more completely than the other. At the 
division between the colors a white line appears due to equal absorption of red and green. 
Changes in temperature change the position of this white line. Accuracy is + 13°C be- 
tween 900 and 2000. E.C.C. 
Apparatus for finding the volume of ceramic bodies. H.Reicu. Tonind.-Zig., 53, 
665 (1929).—A simple apparatus for volume determination by immersion in mercury. 
The apparatus consisted of a measuring burette and an immersion vessel connected by 
pressure tube and containing mercury. The burette was lowered to remove the mercury 
from the immersion vessel. The experimental body was introduced and the immersion 
vessel sealed, a steel pointer being somewhat above the level of the body. Mercury was 
then introduced by raising the burette until electric contact was made with the fixed 
pointer. The reading having been taken, the specimen was removed and a null 
reading taken. The difference gave the volume of the body. The accuracy of the 
apparatus was found to be +0.04% with a zero error of +0.19 cc., due to the intro- 
duction of mercury into the pores of the specimen. (J.S.G.T.) 
Air separator for estimating grain size of fine powders. H.W.GoNnELL. Tonind.- 
Ztg., 53, 247 (1929).—The apparatus consisted of a small motor-driven compressor, a 
filtering tower to purify the air from oil, a manometer and pressure regulator, and finally 
the sheet-metal separating tower itself of sheet brass well polished internally. The 
latter consisted of a conical lower portion provided at its apex with a glass tube holding 
a weighed amount of the sample, and into which the air blast was directed, this conical 
portion being bolted at the top to the flanged cylindrical main body. To the upper 
end of the latter was fixed a funnel through a stopper in the cylinder, and a glass bell- 
jar covered this, resting on a flange-like collar which served to collect the grade of pow- 
der removed. The velocities necessary to separate various diameters of grain were de- 
duced from Stoke's formula, namely, 
9. d material —d air 


2 n 


g. 


where r = radius of particle, » = coefficient of friction = (for air) 0.000198 g./cm./sec., 
d = density, and g = 981. Figures relating to the grading of Portland cement were 
given. See also Ceram. Abs., 8 [12], 904 (1929). (7.5.6.7 .) 
Recommended equipment of a modern X-ray laboratory for study of structures of 
materials. G.L. Ciark. Ind. Eng. Chem., 20 [12], 1386-90 (1928).—A detailed de- 
scription is given of the various types of complete X-ray apparatus such as may be em- 
ployed advantageously in the study of fine structures of materials by the diffraction 
method. The equipment is essentially that installed in the new X-ray laboratory at 
the Univ. of Ill. The most important improvements are special cassettes for the pin- 
hole and oscillation methods to be used with the multiple-diffraction apparatus; the 
design and set-up of gas-type, copper-target tubes with the power plant to operate 
these; a fine leak to regulate air pressure in these tubes; details of manipulation based 
upon experience; applicability of various methods to certain types of problems; re- 
productions of typical diffraction patterns obtained in the study of industrial materials 
and processes; enumeration of useful auxiliary equipment for a laboratory of this type. 
In general, an effort is made to give an estimate of the present status of the problem of 
the most dependable and economical installation of X-ray apparatus. R.G.M. 
Equipment for softening point (P. C. E.) determinations. ANoNn. Bur. Stand., 
Tech. News Bull., No. 151, pp. 109-10 (1929).—Several minor improvements made some 
months ago have greatly facilitated the making of P. C. E. determinations. Formerly 
the pat containing the pyrometric cones was placed on a refractory block of sufficient 
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height to reach the hottest zone in the furnace and the whole elevated by hand. A 
clearance of only '/, in. between the periphery of the cone pat and the muffle of the fur- 
nace required skillful manipulation in order to avoid bruising or breaking the cones. 
At present the refractory piece on which the cone pat is placed is permanently fastened to 
a vertical screw having a '/,in. thread. Elevating the cone pat into the muffle is easily 
accomplished without danger of injuring the cones. An additional improvement consists 
in having the table rotate during the test. Rotating the cone pat at the rate of 3 r.p.m. 
permits all cones to receive the same heat treatment, which was not always possible with 
the previous method using stationary cone pat because of the development of hot spots 
in the furnace muffle. See also Jour. Amer. Ceram. Soc., 8 [5], 319 (1925). An elec- 
tric furnace for softening point determinations, by W. L. Pendergast. R.A.H. 
Unusual design of new theodolite. Doucias L. Parkaurst. Eng. News Rec., 
101 [22], 806 (1928).—P. describes a Geodetic Survey instrument for precision work which 
embodies many new ideas. In preliminary field tests the new theodolite proved very 
satisfactory. The average error of closure being one part in 800,000. W.L. 
Protected reservoir and burette. B. Conen. Ind. Eng. Chem., 20 [11], 1238 
(1928).—C. describes a combined reservoir and burette which meet the requirements of 
a practical apparatus for use when the exclusion of atmospheric oxygen is essential. 
R.G.M. 
Unbreakable explosion pipette. F. W. Istes. Ind. Eng. Chem., 20 [11], 1163 
(1928).—I. describes an all-steel pipette made to replace the customary glass one in a 


Williams improved gas analyzer. R.G.M. 
Wing-top oxygen gas burner. G. R. Ropertson. Ind. Eng. Chem., 20 [11], 
1240-41 (1928). R.G.M. 


Laboratory humidity cabinet. I. C. MatrHews aANp A. M. Burcess. Ind. Eng. 
Chem., 20 [11], 1239-40 (1928).—An air-conditioning cabinet, recently designed and 
built under the direction of the Eastman Kodak Co. laboratories, possesses certain novel 
and noteworthy features of construction. The cabinet is constructed of Alberene stone 
1.5 in. thick, which has the advantage of resistance to corrosion and also that of non- 
conductance of heat, hence requiring no further insulation for reasonable accuracy of 
control. All casings, ducts, and other parts exposed to moisture are of copper or brass. 
The operating parts are relatively simple, consisting essentially of fresh air intake, water 
or steam spray nozzle, series of eliminator plates or baffles, steam heating unit, and blower 
to circulate the moist air through the Alberene stone chamber. The use of a thermo- 
statically controlled steam coil as the heating unit has thus far proved satisfactory, and 
it is believed that this type of heater will give less trouble than the electrical heating 
units sometimes used in similar apparatus. To obtain relatively high humidities, es- 
pecially at higher temperatures, the steam injector is used. The water-spray nozzle 
has proved quite satisfactory for low humidities. Temperature and humidity are con- 
trolled by diaphragm valves operated by a Foxboro recording and controlling instrument 
which also records dry- and wet-bulb readings on a 24-hr. chart thus giving a permanent 
record of conditions for any given test. The cabinet is 4 ft. long, 2 ft. 6 in. wide, 
2 ft. 6 in. deep, outside dimensions. To operate the apparatus it is simply necessary to 
(1) open the steam valve to heater, (2) open the water or steam valve as desired for the 
spray, (3) set the indicators on the recording instrument at the desired wet- and dry- 
bulb temperatures, (4) open the air-supply valve, and (5) turn on the motor which oper- 
ates the blower. The approximate cost of construction of the equipment, not including 
cost of installation is $1200. The cabinet is designed to maintain any desired tempera- 
ture between 80°F and 120°F with humidity at any point from 80 to 100%. R.G.M. 

Practical method for obtaining dry air for humidity control in a rubber laboratory. 
F.S. Conover. Ind. Eng. Chem., 31 [2], 162-64 (1929).—C. describes the use of silica 
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gel in drying air for laboratory uses. Relative humidity of the air may be kept at less 
than 4%. R.G.M. 
Herringbone type of woven-wire leer belt. ANon. Glass Ind., 10 [12], 301 (1929).— 
The application of the woven-wire endless belt as a conveyer in glass-annealing leers 
has involved a number of difficult engineering problems; among them that of counter- 
acting the tendency of the woven fabric to creep sidewise on the driving rollers due to the 
convolutions of the sections when in contact with the drum over which they pass. This 
tendency causes the edge of the moving belt to drag against the guide or the wall of the 
annealing chamber, increasing friction and causing rapid wear and other damage. Sev- 
eral methods intended to overcome this difficulty have been worked out, patented, and 
put into practical use. Believing that further improvements and efficiencies were 
possible, the Cambridge Wire Cloth Co., Cambridge, Maryland, have worked out a new 
type of woven-wire conveyer belt particularly adapted to glass-annealing leers, with the 
helical wire members on each side of the middle line arranged reversely to those on the 
opposite half throughout the entire length of the belt, the tendency of the belt to creep 
thereby being prevented, the sidewise pull of one side of the belt evenly balancing the 
other. This type of belt has been installed in a number of glass factories and is said 
to have proved itself to have a number of advantages over the earlier types in general 
use. The herringbone weave being continuous throughout the entire length of the 
belt, all cross-wise connecting bars between sections are abolished, for the belt, not being 
built in sectional form, needs no such bars. E.J.V. 
Self-winding time switch for circuit control. ANoNn. Clay-Worker, 92 [5], 367 
(1929); Glass Ind., 10 [12], 301 (1929).—The Sauter single-throw, self-winding time 
switch for circuit control is used to turn on and off blowers, pumps, ventilators, and other 
electrical circuits that can be operated on a predetermined time basis; timing of proc- 
esses, preheating of kilns, etc. The main switch is motor operated, air-brake, rotary, 
and self-winding. The motor is of the universal series-wound type, with jumper ar- 
rangement on the field coils to permit operation on d.c. and a.c. 115- and 230-volt of any 
frequency. The clock has a four-day mainspring, but is rewound automatically twice 


every 24 hrs. E.J.V. 
Potentiometer pyrometer recorder. ANoN. Clay-Worker, 92 [5], 365 (1929); see 
also Ceram. Abs., 9 [1], 53 (1930). E.J.V. 


Chromium plating technique in glass industry. FRANK P. RoMaANorF. Glass Ind., 
10 [12], 285-90 (1929).—Successful chromium plating of molds and rollers, if systema- 
tized, can lead to great savings without disturbing present manufacturing methods. The 
deposit accentuates all lines and details on the glass molds. The resistance to corrosion 
and abrasion greatly prolongs the life of molds and rollers. In discussing the adapta- 
bility of chromium plate for various purposes, a comparison is made of the physical 
properties of chromium and several other metals and the effect of a few reagents on 
pure chromium and on a thin deposit of chromium on iron. The base metal plays 
an important part in the protective ability of chromium deposits due to several considera- 
tions which are discussed in some detail. Descriptions of generators, tanks, solutions, 
and technique necessary for successful plating are given. A table on the causes and 
remedies of poor plating is included. The conditions which must be observed to obtain 
satisfactory deposition of chromium on molds and rollers are (1) proper size of genera- 
tor to deliver the desired current; (2) proper size of bus bars to delivert he current to 
the tank without overheating; (3) proper tank, preferably of all welded steel construc- 
tion, lead or glass lined; (4) proper size tank bus bars of copper; (5) proper ventilating 
equipment; (6) proper heating and cooling equipment, preferably steam with thermo- 
static control; (7) proper holders for work; (8) proper conforming anodes; (9) solution 
should always have a ratio of chromic acid to sulphate of 100 to 1, respectively; chemi- 
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cal control is desirable, but a machine is now available which permits very rapid sul- 
phate analysis, saving time in routine control; (10) proper cleaning methods. The most 
important items to observe in chromium plating are (1) temperature, (2) current density, 
(3) cleaning, and (4) racking. Chromium plating requires close scientific control and 
the process should be in the hands of the plant chemical engineer. E.J.V 
Machinery for weighing and batch mixing. H. JEBSEN-MARWEDEL. Glastech. 
Ber., 7 [1], 15-23 (1929).—General discussion of products of various manufacturers of 
such machinery as multiple-beam scales, poidometers, batch cars, dry mixing equip- 
ment, and safety masks for use in connection with mixing or melting materials where 
poisonous or dangerous fumes are apt to be evolved, is presented. The various 
products of the individual manufacturers are described and in many cases illustrations 
are included. E.J.V. 


Crushing and grinding. Hartowk Harpincg. Mining and Met., 10 [276], 558-60 
(1929).—A number of modifications in the design of various types of ball mills have been 
made in the last few years, nearly all with the aim of increasing the circulating effect 
within the mill itself, thus increasing the grinding efficiency. The most noteworthy 
change is one wherein the mass action has been increased so that the full effect and ad- 
vantage of superincumbent weight can be secured, as is the case with a large-diameter 
mill. A number of installations have been recently made wherein larger diameter 
mills have been employed, and where direct comparisons have been made with the same 
type of mill of smaller diameter, the larger diameter mills have proved the more ef- 
ficient. Large mills also have the advantage of having greater capacity per sq. ft. of 
floor space. A number of users have replaced their ball or rod mills with longer ball mills, 
occupying substantially the same floor space, and have considerably increased the ton- 
nage of their grinding sections. General practice has drifted away from rod mills for 
fine grinding. The rod mill still has its place as a relatively coarse grinder and is doing 
good work in a number of plants, but where it has been used for regrinding, most com- 
panies have converted their rod mills to ball mills, either by actually replacing the rod 
mills or by changing the present rod mills over to ball mills. The present tendency is 
toward finer crushing. From surveys made it would appear that the gradual tendency 
in crushing and grinding practice will be toward finer crushing, and more work will be 
put upon the crusher than heretofore. During the last 15 yrs., crushers have encroached 
upon the field usually allotted to grinding mills and it would appear that crushers will 
encroach still more as improvements are carried on. F.P.H. 

New dredging and excavating machines used in mining of ceramic raw materials. 
FRIEDRICH RiEDIG. Keramos, 8 [21], 787-94 (1929).—A description is given of new 
mining equipment furnished by Orenstein and Koppel A.-G., Berlin, Germany. The 
operating capacities of the various machines are given. F.P.H. 

Use of machinery for mining of fire clay. A. R.ANpERSON. Brick Clay Rec., 75 
[12], 756-60 (1929).—It is stated that there is a likelihood of a more extended use of 
mining machinery for winning fireclay. This article defines clearly and quite completely 
the function of mining machinery and where its application is practical. In the dis- 
cussion mining operations are grouped into (1) breaking the material loose, (2) loading 
it onto a conveying means, and (3) transporting it. The machinery applicable in each 
grouping is described and discussed in considerable detail. E.J.V. 

Steinbock lift truck. ANoN. Tonind.-Ztg., 53 [63], 1143-44 (1929).—A specially 
constructed hand truck used for the transporting of large, easily broken pieces of ceramic 
ware is described. The ware is placed on platforms perforated to permit the circulation 
of air and elevated sufficiently from the ground so that the truck can be rolled under- 
neath. By pressing on the handle a special mechanism raises the entire charge which 
can then be easily rolled about. Special rubber wheels and springs minimize the danger 
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of injury during transport. It is unloaded by pressing a foot lever which permits the 
charge to descend slowly to the ground. These trucks are made in different sizes and 
shapes and are capable of raising as much as 2000 kg. M.V.K. 

Shipping brick in truck bodies on flat cars. ANon. Brick Clay Rec., 75 [11], 
693-94 (1929).—The use of Fontain demountable truck bodies for shipping brick on flat 
cars is a new shipping method which has resulted in a saving on shipping costs, and in 
handling of the brick. By loading the brick into a Fontain body from the storage at 
the plant and delivering them onto flat cars, it is possible to ship the brick to their desti- 
nation where a truck can just pick up the demountable body full of brick and deliver 
them directly to the job with no rehandling of the brick proper. Illustrated. 

E.J.V. 

Unit unloaders on Hudson River. ANon. Brick Clay Rec., 75 [11], 702 (1929).— 
Hudson River brick manufacturers, in coédperation with representative metropolitan 
building supply dealers having yards along the water-front, are establishing a chain of 
unit-unloading stations. Installations of these units have been or are being completed 
by the New York Brick Handling Corp., at building supply yards of several 
companies. E.J.V. 

PATENTS 

Drying ceramic ware. Witu1AM J. Mier. U. S. 1,737,259, Nov. 26, 1929. 
Drying apparatus comprising a drying chamber arranged in zones, means for establishing 
a forced circulation of air through the drying chamber, means for independently con- 
trolling the humidity, temperature, and velocity of the air in each zone, means for inter- 
changeably intermingling the air of any two or more zones, and means for extracting 
heat and moisture from the circulating air. 

Sand blasting machine. Harry A. MuLVANY AND Harry E. KEenNeEpy. U. S. 
1,738,958, Dec. 10, 1929. Ina machine of the character described, an endless conveyer, 
rollers on the conveyer adapted to support articles to be cleansed; means for imparting 
longitudinal movement to the conveyer; and means for rotating the rollers during such 
longitudinal movement of the conveyer so that the article supported thereby will rotate 
in the direction of travel of the conveyer. 

Mud pump. Wi..iaM V. Serrert. U. S. 1,739,096, Dec. 10, 1929. In a pump 
having an ingress port and an egress port, a cylinder, a piston in the cylinder, a displace- 
ment cylinder connected with the first-mentioned cylinder, the displacement cylinder 
being in connection with the ingress and egress ports of the pump, a floating piston in the 
displacement cylinder, a fluid body between the first-mentioned piston and the floating 
piston, and a check valve in the displacement cylinder, controlling the flow of liquid 
through the ingress port. 

Conveyer for high-temperature furnaces. Grorce F. Beacu. U. S. 1,739,497, 
Dec. 17, 1929. (1) A continuous conveyer belt having a plurality of spaced ribs ex- 
tending from the surface thereof, idler wheels positioned at the ends of the belt, a bodily 
movable plate so positioned at one end of the conveyer that it is projected by the ribs 
away from the surface of the conveyer, means tending to return the member to its original 
position, and operating means for the conveyer belt independent of the idler wheels. (2) 
Operating means comprising an operating arm, a hook pivotally mounted on the operat- 
ing arm, and a floating lever pivotally mounted on the operating arm and adapted to 
engage the hook with a predetermined force. 


Kilns, Furnaces, Fuels, and Combustion 


Modern practice crystallized in new tunnel kiln. Gro. S. HouUSMAN AND GILBERT 
E. Sem. Blast Fur. Steel Plant, 17 [11], 1694-98 (1929).—A new kiln was designed and 
erected by American Dressler Tunnel Kilns, Inc. It has a capacity of 60 trucks, each 
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holding a maximum of 864 11-lb. bricks. The daily throughput amounts to approxi- 
mately 12,000 bricks, or a total of 132,000 lbs. of refractory shapes. The kiln is used for 
both chrome and magnesite brick and is operated at a maximum temperature of 2800°F. 
The temperature of the ware leaving the hot zone is between 2600 and 2700°F and the 
temperature leaving the kiln is 600 to 700°F. The total length of the kiln outside is 
325 ft.6in. This is divided as follows: vestibule, 18 ft; preheating zone, 104 ft. 6 in.; 
furnace zone, 123 ft.; cooling zone, 80 ft. Each section is taken up in detail. The inside 
width of the kiln is 7 ft. 9 in., and the height from the rail level to the roof baffles is 
6 ft.6in. Sand seals are provided at either side of the passage for the length of the 
kiln, as well as side baffles which mesh with projections of the fire brick forming the load- 
ing platform support on the trucks. This side seal is single in the cooling zone and double 
in the furnace and preheating zones. Materials from which the kiln is constructed vary 
with the service. The arch varies either way from silica brick in the furnace zone through 
furnace zone fire brick No. 4, fire brick No. 1, and No. 2. The upper side walls are of 
the same material as the arch in each zone. Lower side walls, being cooler, make use 
of silica brick only for their upper part in the furnace zone, ranging to No. 2 fire brick 
at the bottom. Other zones range in their hottest parts from furnace zone fire brick to 
No. 2 fire brick. See also Ceram. Abs., 8 [12], 908 (1929). F.P.H. 


Researches on ring kilns. V.Boptn AND P.Gam.arp. Tonind.-Zig., 53 [61], 1115 
(1929); La Céramique, 32 [496], 135-46 (1929).—The authors gave a report of the re- 
searches made last year on ring, zig-zag, and porcelain kilns by the technical service of 
the Technical Council of the French Syndicate of Ceramic Manufacturers before the 
Technical Congress of the French ceramic industry. The results are tabulated and give 
for permanent kilns: manner of firing products; density of material !to be fired in 
kg./cu. m. and their moisture content; length of the firing channel and measurements of a 
cross-section of the kiln; height of the chimney; pressure in mm. of water in front of 
the fire and in the outlet; rate of firing; length of each kiln zone; production in 24 hrs. 
per square meter of the kiln space; highest temperature and the temperature in the 
outlet; CO, content of the gas in front of the fire and in the outlet; quantity of air en- 
tering between these two points; coal consumption per ton of fired ware; and heating 
properties of the coal. It is pointed out that the consumption of coal was less than the 
year before. Of the 29 kilns examined, 16 consumed less than 65 kg. of coal of 7000 heat 
units per ton of fired ware; and 10 kilns consumed not more than 50 kg. The repeated 
measuring of the same kilns showed that with an acceleration of the rate of firing the 
consumption of coal is diminished; therefore a factory with several kilns will do better 
to close one or two kilns than to work all when the production is limited. It was shown 
that economical production is not possible when the firing channel is less than 80 m. in 
length. Kilns with grates, firing at the side, and fire pits consume more coal, while in the 
normal ring kiln a great deal of the heated air needed in the firing is lost. The consump- 
tion of coal in gas kilns is higher than in ring kilns in spite of certain other advantages. 
The highest rate of firing for 30 m. in 24 hrs. was reached in two ring kilns of 120 m. of 
length, with ventilators and a capacity of 454 to 500 kg. per cu. m. (of brick and tile). 
Coal consumption: 45.2 to 50 kg. of 7000 heat units per ton. Production: 100 to 
109.8 tons of ware in 24 hrs. Taken together the experiments showed that by shortening 
the smoking and firing time, the rate of firing can be accelerated without damage to 
the ware. The fastest rate of firing so far in a kiln of 120 m. length with capacity of 
500 kg. amounted to35m. The second part of the report concerned the measurements 
of porcelain round kilns. M.V.K. 

Woodall-Duckham circular tunnel kiln. ANon. Brit. Clayworker, 38 [451], 272-75 
(1929).—The works of the Southook Potteries, Ltd., at Bonnyton, Kilmarnock, Eng., are 
completely modern, having been built since the war. The products of these works are 


| 


120 CERAMIC ABSTRACTS VoL. 9 


exclusively white-glazed fireclay sanitary goods. The Woodall-Duckham kiln is so 
novel in construction and operation as to be in a category by itself. Except that it is 
a tunnel kiln it resembles others in no particular. Its annular form is a new departure; 
its continuously moving tray or platform which supports the goods has no counterpart 
in other kilns; its arrangements for drying and watersmoking are unique owing to inge- 
nious methods of removing moisture as soon as it is liberated; and the balancing of the 
draft being such that no doors are needed to close the kiln, is a new technical effect of 
particular efficiency. ‘The diameter of the kiln at the center line of the tunnel is 82 ft. 
9 in., and the length of the tunnel on this line is 260 ft. The body of the kiln is erected on 4 
heavy steel curved concentric girders which are in turn supported by brick piers 5 ft. 
above ground level. The steel moving platform or tray is supported and runs on steel 
flanged wheels carried at suitable intervals by the heavy girders. The tray moves 
continuously at a speed so slow as to be practically unnoticeable, the complete revolu- 
tion requiring 7 days. Heat is obtained by means of producer gas. The flame of com- 
bustion has no contact with the goods and the graduation of temperatures can be con- 
trolled in any manner desired. Cooling is by radiation alone until all danger of crazing 
is past and the ultimate temperature of the cooled, fired goods is lower than in any other 
tunnel or continuous kiln known. Fifteen to 18 cwt. of fuel is required per ton of goods 
produced. R.A.H. 
Symposium on continuous kilns. ANon. Brit. Clayworker, 38 [451], 299-308 
(1929).—A paper on high temperature, round downdraft kilns was presented by J. H. 
Williams; the advantages of chamber kilns was the topic presented by J. Williamson; 
the third paper was presented by J. W. Fagan and dealt with continuous and semi- 
continuous kilns; and the last paper was on gas-fired continuous kilns, presented by H. 
Boot. 
Radiating type combustion chamber used in firing rectangular kiln. F. A. WuirTa- 
KER. Fuels and Fur., 7 [4], 605-606 (1929); for abstract see Ceram. Abs., 8 [3], 203 
(1929). A.E.R.W. 
Downdraft kilns. C. R. F. Turetrauy. Refrac. Jour., 5 [50], 57-58 (1929).—If 
goods could be fired in a few days in a tunnel kiln there is no reason why an attempt 
should not be made to fire in the same time in round downdraft kilns. By proper manipu- 
lation average Stourbridge firebrick shapes with the smallest dimension not exceeding 
7 in. could be completely fired and cooled in average kilns in 12 days. T. advocated the 
use of very strong draft in the early stages of firing and recommended that two fans should 
be used, one in the base of the chimney and one half way up the wicket, both of these 
fans sucking air from the kiln and supplementing the chimney draft. By this means a 
tremendous volume of hot air could be drawn through the kiln in the early stages thereby 
removing quickly and effectively the tremendous amount of moisture in the green goods 
which is described as leather hard when setting the kiln. Smoking could be finished in 3 
days. Smoking covers the range 0 to 200°C, the higher temperature being rendered 
necessary by temperature lags in the brick itself. From 200 to 600°C firing could not be 
too rapid. From 600 to 900°C the temperature increase should not be at a higher 
maximum rate than 5°C per hour with Stourbridge carbonaceous clays. From 900°C 
to the maximum temperature the speed cannot be too fast. Quick smoking and 
decarbonizing periods can only be obtained if kiln temperatures are equal throughout; 


therefore, kilns must be fully insulated. E.P.R. 
Periodic kilns fired with pulverized coal. D. J. Watson. Fuels and Fur., 7 [4], 

587-88 (1929); for abstract see Ceram. Abs., 8 [6], 487 (1929). A.E.R.W. 
Faience oven of the Winterthur master, Hans Heinrich Graf, 1688, in the museum 

of Ulm. Max Scueroup. Sprechsaal, 61, 1022-24 (1928). 


Scientific researches on firing time of ceramic products. V. BoDIN AND 
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P. GamarD. Tonind.-Zig., 53 [88], 1565 (1929); La Céramique, 32 [499], 23542 
(1929).—The authors gave a report before the Technical Congress of the French ceramic 
industry on their researches concerning the firing time of ceramic products. They spoke 
about the rate of increase of the temperature and the length of the firing time in order 
to destroy the clay-colloid and to harden the corresponding surfaces and masses. Expel- 
ling the coal acids and water was first tried on four different samples of raw materials using 
various thicknesses; afterward, the differences between the inside and surface tempera- 
tures, made by changing the quickness of heating, were examined on cubes of 6 cm. edge 
and the solidity after firing at the same temperature during different periods of time, was 
tested. The experiment showed that the speed of the heating and the length of time 
for maintaining the firing temperature differed for continuous brick kilns, roof tile, and 
hollow tile kilns. The chemical and rational analyses of the raw material were reported. 
From the results of the experiment it was inferred that a firing temperature of 900°C, held 
for 1 hr. in the case of whole brick, was sufficient to drive out the carbonic acid com- 
pletely, but, on the other hand, a temperature of 800°C, held for 4 hrs. was not sufficient 
to do so. It is assumed, however, that decomposition occurs even more easily in in- 
dustrial kilns than in laboratory kilns. Concerning the dehydrative temperature, fur- 
ther experiments must be made. The experiments to determine the differences between 
the inside and surface temperatures confirmed the supposition that the slower the tem- 
perature rises, the less is the difference. It is considerably longer in chalk-containing 
clay than in a silicic acid compound. The former, after reaching a temperature of 900°C 
must be held at that temperature a certain length of time but not too long. With clay 
one can heat quickly to a firing temperature of about 1150°C, which does not need to 
be held. The solidity test showed that with the clays containing silicic acid, the solidity 
perceptibly diminished and brittleness increased when a firing temperature of 1150°C 
is held 4 hrs. On the other hand, with clays containing chalk the resistance to pressure 
is somewhat greater when the temperature is increased slowly during a period of about 
9 hrs. after the temperature of 900°C has been reached. The authors emphasize the 
necessity of further experiments, and are convinced that it is possible to accelerate the 
rate of temperature increase and shorten the firing time in ceramic industries. The 
slowness of the firing process in ceramic industry has been caused by the necessity of 
equalizing the differences existing in most kilns which the industry must try to correct. 
In answer to the objection of manufacturers that in actual practice it is necessary to de- 
termine not the rapidity of the heating but the rapidity of the cooling in continuous kilns, 
B. answers that for the most part, it is not the too rapid, but the too irregular cooling 
that injures the ware. M.V.K. 
Fuel utilization in ceramic industry. I. A. T. GREEN AND A. J. Date. Pottery 
Gaz., 54 [630], 1947-50 (1929).—Main utilization of fuel in ceramic industries is con- 
cerned with drying and firing operations. In considering the influence of the firing 
operation on clay goods three definite periods of importance stand out. These are (1) 
water-smoking ranging in normal firing from ordinary temperatures to 250°C, (2) oxida- 
tion ranging from 450 to 850°C approximately, and (3) vitrification ranging from 800°C 
to the finishing temperature. Heat taken up by a ceramic body during firing is obviously 
dependent on the specific heat of the body together with the thermal values of the in- 
volved reactions. Values for the specific heat of the fired product have been used in 
the computation of the heat stored in the ware during firing. The work of A. E. Mac- 
Gee and H. E. Simpson* on the heat required to fire ceramic bodies is cited. The glazing 
and decorating processes are discussed. Kilns are classified as follows: (1) intermittent 
kilns, open fire, (a) updraft, (b) downdraft, (c) horizontal draft; (2) continuous kilns, 


* Jour. Amer. Ceram. Soc., 9 [4], 206-47 (1926); 10 [11], 897-918 (1927). 
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(a) tunnel kiln with moving fires, (6) chamber type with moving fires, (c) tunnel type 
with fixed fires and moving goods. The first three types of kilns are discussed in detail. 
E.J.V. 
Methods of calculating calorific power of solid combustibles. P.Jarrier. Chaleur 
ind., 10, 107—12 (1929).—Formulas based on the ultimate analysis are of the form, Q, = 
aC + bH + cS — pO, where Q, is the calorific power, C is the carbon, H the hydrogen, 
S the sulphur, and O the oxygen, while a, b,c, and pare constants. J. gives values of the 
constants which have been developed by many workers. A chart shows the comparison 
between the calorific power (bomb calorimeter) and the values calculated by the formulas 
of Dulong, Steuer, Mahler, and Vondracek. A table gives the values from which the 
chart was drawn. Various formulas show the method of calculating the calorific power 
from the proximate analysis and a chart gives the comparison between the different 
formulas. The method of Berthier utilizes the following formula: @. = 81C + 3 X 
81(H — '/s0) + 10G, where Q, is the calorific power (kg.-cal./kg.), C is the carbon, H 
is the hydrogen, O is the oxygen, and G is a corrective term which is equal to the gas 
yield of the combustible. The formula of Jiiptner is 0, = 76.30 Cf + kO”/100 kg.- 
cal. /kg., where Q, is the calorific power, Cf is the fixed carbon, O° is the quantity of oxy- 
gen necessary for the combustion of the volatile materials, and & is a coefficient which 
depends upon the ratio O"/O’ where O’ is the quantity of oxygen required for the com- 
bustion of the fixed carbon. A.J.M. 
Principles of combustion. IV. Principles of gas and fuel engineering. D. J. 
DemoreEst. Fuels and Fur., 7 [4], 505-10 (1929).—D. describes the combustion of the 
simple fuels such as carbon, hydrogen, carbon monoxide, and methane. The chemical 
reactions and quantities of heat liberated are given. Combustion calculations are ex- 
plained by typical problems. For previous abstract see Ceram. Abs., 8 [8], 599 (1929). 
A.E.R.W. 
Net hydrogen-volatile matter ratio in American coals and its use in producer gas 
calculations. W. J. Hurr. Ind. Eng. Chem., 20 [12], 1371-72 (1928). R.G.M. 
A. V. G. process: modern German combined low-temperature carbonization and 
total gasification process. Davin BROWNLIE. Gas Age-Rec., 64 [21], 755-57 (1929).— 
Undoubtedly one of the most interesting sections of fuel technology is combined low- 
temperature carbonization and total gasification in one generator setting, which con- 
sists essentially of an upper low-temperature carbonization retort and lower total gasi- 
fication generator operated on either ordinary producer-gas or water-gas methods in such 
a manner that the down-coming raw fuel in the retort is subjected to accurate low- 
temperature carbonization. As a result, the maximum amount of valuable low-tem- 
perature tar is recovered in a more or less uncracked condition, while in the case of water- 
gas operation, e.g., the final gas, without, of course, carburetting, has a heating value of 
about 350 B.t.u. per cu. ft. when using bituminous coal, instead of 310 B.t.u. for ordinary 
water-gas practice with coke or coal. F.P.H. 
Economics of producer gas, fuel oil, and natural gas compared. I. JoHN W. 
Romic. Glass Ind., 10 [12], 283-85 (1929).—As the question of fuel economics fre- 
quently arises in the manufacture of glass, a theoretical method of comparing fuels is 
required and an attempt is made to present a satisfactory method in this series of articles. 
The comparisons are for a continuous regenerative glass tank. Comparisons of fuels may 
be made on a direct B.t.u. basis involving only the unit heat contents, but this method 
does not take into consideration flame temperatures which are very important in the 
fuel requirements of tanks wherein are maintained the high temperatures used for melting 
glass batch. Other items that are disregarded by this method make it impossible to 
make safe comparisons on a strict B.t.u. basis. Comparisons either calculated or from 
actual tests on a basis of lbs. of glass per unit of fuel are not reliable except under constant 
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tank pull or load conditions; comparisons may be permitted if all of the batch entering 
is weighed as it enters the tank and the quantity is kept constant for the period involved. 
Because of uncertainties of tank pull, comparisons on this basis are not recommended. 
A third method, the recommended basis of procedure, involves the analysis of the heat 
required for maintaining the temperature of the melting and refining chambers plus 
the heat for melting batch. In this method of attack many variables are safely con- 
sidered as constants. An important consideration in calculating fuel merits is the proper 
selection of data so that it represents normal operating conditions. E.J.V. 
Thermal characteristics and heat balance of a large oil-gas generator. R. D. Pike 
AnD G. H. West. Ind. Eng. Chem., 21 [2], 104-109 (1929).—This article presents the 
results of a five-day test conducted on a large gas generator of the Jones type, one of a 
set of five operating at the Potrero, San Francisco, plant of the Pacific Gas and Electric 
Co. R.G.M. 
Coal treatment in gas works. ANoN. Mech. World, 86 [2239], 506 (1929).—In the 
treatment of coal at the Greenwich works of the South Metropolitan Gas Works the 
small coal enters the retort at one end and travels along the inner cylinder during 1'/, 
hrs., being raised to a temperature of 400 to 570°F. Afterward the charge falls out 
through small apertures into the outer cylinder, which at this point is the hottest zone, 
and at the same time 100 to 200 lb. per ton of coal highly superheated steam at 850 to 
950°F is blown through the charge to prevent undue expansion of the plastic charge. 
The low-temperature carbonization is completed in another 1 to 1'/, hour’s travel in the 
outer cylinder, the temperature slowly declining to about 800 to 900°F while the speed 
is one revolution in 90 sec. If necessary a certain amount of the low-temperature fuel 
dust and breeze, not over 10%, is blended in with the raw coal to prevent the plastic 
charge sticking, while for heating the setting producer gas is burned in a small firebrick 
combustion chamber, and the very hot gases at 2370 to 3095°F diluted not with air, 
but with about 50% of the waste combustion gases, recirculated to give approximately 


1100 to 1290°F passed all round the retort. E.P.R. 
Low-temperature carbonization of coal. HaRoLpD NIELSEN. Mech. World, 86 
[2239], 516-17 (1929).—A nontechnical discussion. E.P.R. 


Temperatures for rapid self-heating of powdered coal and the semicoke made 
therefrom. F. A. HARTGEN AND Davin F. Samira. Bur. Mines, Rept. of Invest., No. 
2960, 5 pp. (1929).—Incidental to a codperative investigation with the Carnegie Insti- 
tute of Technology and the International Combustion Engineering Corp. on the burning 
characteristics of a powdered coal and the powdered semicoke made therefrom, the U. S. 
Bur.of Mines has determined the relative temperatures at which rapid self heating occurs 
in those two fuels. Determinations were made on various screen sizes of the two fuels. 
Chemical analyses on the different sizes were made in the Bureau’s coal analysis labora- 
tory. The true densities were determined by the method given in Bur. Mines, Tech. 
Paper, No. 8. R.A.H. 

Heat radiation between solids. H.Scumipt AND E. FurTHMANN. Eng. Abs., 10, 
225-64; Mech. World, 86 [2239], 506 (1929).—Experiments confirmed the theoretical 
conclusion that the radiation coefficient varied approximately as the square root of the 
product of absolute temperature and specific electrical conductivity. Denoting by e 
the radiation from the solid at the temperature, then e = kT”. Values of k and m 
and the range of temperature are given. Numerous results obtained by other observers 
including 29 minerals, for which the values of k range 1.63 X 107%, to 24.6 XK 107" are 
given. The value of n fluctuates between 4.08 and 3.38. The apparatus employed and 
the precautions adopted to insure accuracy are given. E.P.R. 

Radiant energy from flames. W.E. Garner. Ind. Eng. Chem., 20 [10], 1008-12 
(1928).—Thermal and chemiluminescence theories of radiant energy from flames are 
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discussed and the conclusion is reached that the emission is very largely chemilumines- 
cence. New experimental evidence on the radiation from the carbon monoxide flame is 
in agreement with this conclusion. The study of the radiant energy from flames offers 
a line of approach to the problems of catalysis of the processes of combustion, and this 
is illustrated by reference to experimental work on the catalysis of the carbon monoxide 
flame by hydrogen. It is concluded that the action of hydrogen is twofold in character. 
It acts as a catalyst in the chemical sense when the hydrogen percentage exceeds 0.02, 
and as a conserver of chemical energy within the flame throughout the whole range of 
concentrations up to 2%. The latter type of catalysis is termed ‘‘energo-thermic,”’ 
and in the above example it is concluded that either the proton or the electron is the 
effective agent. The chemical energy is conserved within the flame by collisions 
between protons or electrons and the newly-formed products of the combustion process. 
R.G.M. 
Flicker of luminous flames. D.S. CHAMBERLIN AND A. Rosg. Ind. Eng. Chem., 
20 [10], 1013-16 (1928).—The vibratory motion of luminous flames has been studied by 
the photographic method. R.G.M. 
Bunsen flames of unusual structure. F. A. SmirH aANnp S. F. Pickerinc. Jnd. 
Eng. Chem., 20 [10], 1012-13 (1928); for abstract see Ceram. Abs., 8 [10], 763 (1929). 
R.G.M. 
Heating surface in air preheaters. L.Goutp Courant. Blast Fur. Steel Plant, 47 
[11], 1671-72 (1929).—Method of comparing air heater performance is outlined and 
examples of its application cited. Low gas temperatures give rise to corrosion. 
F.P.H. 
Calculation of carbon balance of metallurgical furnaces. R. D. Pixg. Ind. Eng. 
Chem., 20 [12], 1356-61 (1928).—P. describes the application of stoichiometry to the 
development of a complete carbon balance, and incidentally the fuel balance, of a type 
of metallurgical furnace in which account is taken of the possibility of leakage outwardly 
from certain parts of the furnace of carbon-bearing gases. R.G.M. 
Fuels and heat in industrial applications. T. J. Ess. Blast Fur. Steel Plant, 17 
[11], 1673-78 (1929).—Review of principles involved in combustion of ordinary in- 
dustrial fuels. F.P.H. 
Fuel oil for industrial furnaces. Lkop D. Brecker. Glass Ind., 10 [12], 294-95 
(1929).—Oil is an important industrial-furnace fuel because it has so many of the ad- 
vantages obtainable with electricity or manufactured gas, but costs less. Unintelligent 
use of fuel oil has been responsible for much waste and inefficiency from liquid fuel. The 
wider use of fuel oil in industrial furnaces cannot depend upon such makeshift installa- 
tions as have been made. E.J.V. 
Gaseous explosive reaction at constant pressure. F. W. Srevens. Ind. Eng. 
Chem., 20 [10], 1018-26 (1928).—The course of the gaseous explosive reaction at constant 
pressure is described and then followed experimentally by means of photographic time 
volume records obtained by a simple device that is found to function as a transparent 
bomb of constant pressure. It is found that at constant pressure the uniform rate of 
propagation, s, of the zone of explosive reaction, when measured relative to the active 
gases, is proportional to the product of their concentrations (partial pressures): s = 
K,[{A]"! [B]™ [C]"*. In the light of this relationship studies have been made of com- 
posite fuels on the rate of the gaseous explosive transformation. Tables and charts are 
included. R.G.M. 
Equilibrium of CO, + C= 2CO. F. J. DENT AND JOHN WILLIAM Coss. Jour. 
Chem. Soc. [London], 1903-12 (1929).—A detailed study of the system CO2, C, CO. 
B.C.C. 


Synthesis of higher hydrocarbons from water gas. II. D.F. Smirn, C. O. Hawk, 
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AND D. A. Reynotps. Ind. Eng. Chem., 20 [12], 1341-48 (1928).—Composition and 
method of preparation of an active catalyst for the synthesis of higher hydrocarbons from 
water gas at atmospheric pressure is described. R.G.M. 
Flame speed of hydrogen sulphide. D.S. CHAMBERLIN AND D. R. Ciarkeg. Ind. 
Eng. Chem., 20 [10], 1016--18 (1928).—An apparatus and method for determining flame 
speed of hydrogen sulphide in air by horizontal flame propagation are described. Flame 
records were made by the photographic method, the gas being inflamed in a 2.5 cm. glass 
tube, open at one end and 1 m. long. The maximum flame speed was found to be 49.5 
cm. per second on burning 10.8% hydrogen sulphide. R.G.M. 
“Normal” propagation of flame in gaseous mixtures. W. Payman. Ind. Eng. 
Chem., 20 [10], 1026-32 (1928).—In this paper a preliminary attempt has been made to 
trace the relationships, where they exist, between the speeds of flame in mixtures of 
air with the constituents of the common industrial gases, hydrogen, carbon monoxide, 
methane (and other paraffin hydrocarbons), ethylene, and acetylene, inflamed under 
different conditions. It is hoped to extend these relationships as the result of work now 
in progress, and also to be able to examine systematically, and in somewhat greater de- 
tail, exceptions to these relationships as they appear. R.G.M. 
Partial oxidation of methane and ethane in presence of catalysts. T. E. Layne 
AND R. Souxup. Ind. Eng. Chem., 20 [10], 1052-55 (1928).—The catalytic partial oxida- 
tion of various mixtures of methane and ethane with oxygen was studied by the dy- 
namic method at atmospheric pressure within the temperature range 100 to 700°C. 
Some experiments were also made with a natural gas under similar conditions. For the 
production of alcoholic or aldehydic intermediates, catalysts of copper and silver, oxides 
of these metals, activated charcoal, platinum oxide, and barium peroxide proved un- 
satisfactory on the basis of hydrocarbon consumed and products obtained. Small 
amounts of nitrogen dioxide, when added to hydrocarbon-oxygen mixtures and passed 
through heated capillary tubes, were found to promote the oxidation materially. Yields 
of oxygenated derivatives varying from 15 to 30% by volume of the amount of hydro- 
carbon used were obtained. As much as 38% of the hydrocarbon has been decomposed 
in a single pass through the catalytic chamber. Auxiliary catalysts used in conjunction 
with nitrogen dioxide activated the decomposition of intermediate oxidation products 
without materially increasing the amount of hydrocarbon decomposed. Methyl ni- 
trite has been shown to exert a promoting action in partial oxidation reactions of hydro- 
carbons. An explanation is offered of the effect of small amounts of nitrogen dioxide 
and methyl nitrite on the partial oxidation of aliphatic hydrocarbons. The hydroxyla- 
tion theory of the combustion of hydrocarbons has been further confirmed by thermo- 
dynamic considerations as well as by experimental evidence. R.G.M. 
Addition of carburetting agents in mixed gas-fired open-hearth furnaces. F. STEIN. 
Fuels and Fur., 7 [4], 543-44 (1929).—Carburetting agents, such as tar, tar-oil, or a 
mixture of both, are added to the mixed gas used in firing open-hearth furnaces in order 
to produce better heat radiation by imparting luminosity to the flame. Good heat 
radiation and satisfactory melting were obtained with comparatively small quantities. 
No overheating of the brickwork took place at the exit side. The durability of the fur- 


nace was very favorable. Operating details are given. A.E.R.W. 
Heating value of coal in nickel-lined bombs. A. E. Stoprpe. AND E. P. Harpine. 
Ind. Eng. Chem., 20 [11], 1214-18 (1928). R.G.M. 


Combustion of pulverized coal occurs in four stages. E.K. Biyrne. Eng. Mining 
Jour., 128 [4], 137 (1929); for abstract see Ceram. Abs., 8 [7], 586 (1929). E.C.C. 

Gas flow through packed columns. S. P. BuRKE AND W. B. PuummgEr. Ind. Eng. 
Chem., 20 [11], 1196-1200 (1928).—Results are reported for numerous tests on the 
pressure drop for air flowing at various rates through systems packed with spheres. 
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Since both the exponent and the coefficient of the general expressions connecting gas 
flow and pressure drop vary continuously over the range from viscous to turbulent flow, 
it was found desirable to adopt the procedure used by various authorities in treating 
the subject of gas flow in pipes, and to represent all cases by one general expression con- 
taining a variable coefficient, which may be represented by a smooth curve. This 
equation is given and several examples of its use are included. R.G.M. 
Laboratory mixing wheel or agitator. C. B. CARPENTER AND W. A. MANUEL. 
Ind. Eng. Chem., 20 [10], 1072 (1928).—The authors describe a device designed and 
built for the mixing of coal samples. The advantages claimed are (1) it is easily and 
cheaply made, (2) containers of various sizes and shapes may be used, (3) the containers 
may be so placed that the motion will be either simple rotation, end-over-end tumbling, 
or a combination of the two, (4) it can be used for mixing dry samples or for the gentle 
agitation of samples containing liquids. R.G.M. 


BOOKS 


Laws of Transmission of Heat by Convection. M. Lé&vzgue. A brochure of 
193 pp., written in French. Published by Dunod, Paris. L. attempts to relate and 
compare the results of various experimenters and to explain the divergencies by means of 
a new binomial formula based on theoretical considerations. Reviewed in Chaleur 
ind., 10, 160 (1929). A.J.M. 

Studies on Heat. Cu. Roszak AND M. V&RON. Written in French. Published 
by Dunod, Paris. The following are treated: conduction, convection, radiation, 
modern boilers, construction of boilers in the U. S., and urban heating. Reviewed in 
Chaleur ind., 10, 215 (1929). A.J.M. 

Heat Balances. GEORGES BEAUFAUX. Writtenin French. Published by Librairie 
de la Bourse, Charleroi, Belgium. Diagrams and formulas are given. Reviewed in 
Chaleur ind., 10, 48 (1929). A.J.M. 

Artificial Liquid Combustibles. A. MamHe. 271 pp. Written in French. Pub- 
lished by Gautier-Villars et Masson, Paris. MM. discusses the synthesis of artificial 


petroleum. Reviewed in Chaleur ind., 10, 265-66 (1929). A.J.M. 
Gaseous Combustion at High Pressures. W.A. Bone, D. M. Newirt, AND D. T. A. 
TOWNEND. Longmans, Green & Co., London, 1929. Price 2 guineas. H.H.S. 


Sampling and Analysis of Coal, Coke, and By-Products. BurEAU OF TECHNICAL 
INSTRUCTION, CARNEGIE STEEL Co., Pittsburgh, Pa. 348 pp., price $3.00. Reviewed 
in Gas Age-Rec., 64 [22], 796 (1929). F.P.H. 


PATENTS 


Pulverized-fuel burner. Orro pE LorENzr. U. S. 1,736,903, Nov. 26, 1929. A 
burner for pulverized fuel comprising a nozzle diminishing in cross-section toward both 
ends; means for admitting fuel into one end of the nozzle, transversely and at one side 
thereof; and a delivery opening in the other end of the nozzle. 

Kiln. Harry M. Roperrson. U. S. 1;737,540, Nov. 26, 1929. <A kiln comprising 
heating and cooling chambers forming a passage through which loaded carriers pass, 
combustion chambers between the chambers at opposite sides of the passage, mani- 
folds adjacent the outer end of the heating chamber, a series of conduits for the heat and 
hot gases disposed at each side of the passage and connected to and leading from each 
combustion chamber to one of the manifolds, and walls enclosing each series of con- 
duits, the walls having a portion disposed vertically~at the side of the ware on the car- 
riers as the latter move through the passage and the vertical portion having supply 
openings arranged opposite the upper portion of the ware and discharge openings ar- 
ranged opposite the lower portion of the ware. 
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Sealing means for furnace cars. FRANK T. Cork. U. S. 1,738,040, Dec. 3, 1929. 
In a tunnel having depending flanges spaced from its side walls, a plurality of cars, a 
sand trough along each side of each car for coéperation with the flanges, and a seal plate 
extending around the bottoms and sides of adjacent sand troughs. 

Continuous tunnel kiln. Paut A. MEEHAN. U. S. 1,738,597, Dec. 10, 1929. In 
combination, a kiln, a continuous conveyer having one run moving horizontally through 
the kiln and comprising a multiplicity of vertical tray stacks linked together and mov- 
able through the kiln in a vertical position, and mechanical means at the inlet of the 
kiln for charging each tray stack while the latter is horizontally disposed. 

Fuel pump. CHARLES W. McKinuey. U.S. 1,738,786, Dec. 10, 1929. A pressure- 
responsive pumping organization including a reciprocable pumping element provided 
with pressure-responsive resilient means for advancing the same and with an attached 
handling element for retracting the same, a uniform throw actuating element, and thrust- 
refusing means interposed between the handling element and the reciprocatory element 
and having the form of a flexible link formed of a substantially inextensible material, 
the straightening of which gives a fixed inner limit to intake strokes imparted by the 
actuating element. 

Furnace for pulverulent fuel. KLErINow, ALBERT MoORGENROTH, FRIED- 
RICH REINHARDT, AND WILHELM BRUER. U.S. 1,739,035, Dec. 10, 1929. A furnace for 
pulverulent fuel comprising a combustion chamber in the lower portion of the furnace, 
a burner in the combustion chamber provided with a plurality of slots for the discharge 
of a mixture of fuel and primary air, and cooling means arranged adjacent to the face 
of the slots for cooling the burner. 

Burner for producing heat from liquid fuel. Mri.ton A. Powgrs. U. S. 1,739,089, 
Dec. 10, 1929. Ina burner of the character described, in combination, a tray for liquid 
fuel, means for maintaining a pool of liquid fuel on the tray, means for impinging a stream 
of air against the surface of the pool of fuel to create a combustible mixture of the air 
and vapors from the pool of fuel, means for igniting the combustible mixture, and pneu- 
matic means for producing a flow of liquid fuel to the tray. 

Method of firing tile. Jonas P. JoHnson. U.S. 1,739,151, Dec. 10,1929. Method 
of reducing the tendency of clay tile to warp and crack in firing which comprises ar- 
ranging the tile on edge in saggers and spaced from each other, and resting all along their 
lower edges on the bottom thereof, filling the spaces between the tile and entirely cover- 
ing the tile with a granular material refractory to the firing heat, and of firing the tile 
in a kiln while so covered. 

Kiln car. GEORGE D. Morris AND GoRDON KLEIN. U.S. 1,739,176, Dec. 10, 1929. 
A tunnel kiln car comprising a metallic bottom frame and a refractory body portion 
mounted thereon and formed of a plurality of large blocks of refractory material 
arranged in overlapping relation, each of the blocks having a plurality of rows of 
transverse cores arranged in staggered formation. 

Tunnel kilns. CarRBOoRUNDUM Co., LTp. Brit. 319,840, Nov. 20, 1929. In a tunnel 
kiln heated by a combustion chamber made of refractory material of high thermal con- 
ductivity, which radiates heat and discharges combustion products into the tunnel, as 
described in Brit. 266,140, the combustion is controlled to provide a reducing, neutral, or 
oxidizing atmosphere as may be desired. The kiln has a preheating zone, low- and high- 
temperature zones, a cooling section with groups of air flues in the walls, and a final 
cooling section formed by a metal tunnel. The partitions between the cooling flues 
and the tunnel are made of a non-metallic refractory material of high thermal conductiv- 
ity, such as silicon carbide, and the air heat in the flues is conducted to a roof flue and 
delivered through damper-controlled conduits to the combustion chambers. In the 
high-temperature zone there are two combustion chambers fired from opposite ends at 
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each side of the tunnel, while in the low-temperature zone a single chamber of smaller 
fuel burning capacity is provided at each side. The combustion chambers may be con- 
structed as described in Brit. 186,639, or may consist of elongated chambers made of 
silicon carbide with side outlet passages, or of two spaced chambers, arranged either 
side by side, or in superposed relation, and connected by a passage at one end. ‘The 
chambers may be built into the kiln structure, or removably supported on benches at 
the sides of the tunnel, or may be mounted on trucks so that they can easily be with- 
drawn for replacement. Transverse passages leading to the space beneath the goods 
trucks are provided to allow a natural circulation of air for cooling the rails and the metal 
parts of the trucks. Brit. 159,522 is referred to. 

Process and apparatus for using sensible heatin coke. J.ScHakFER. Ger. 472,510, 
1925; Gas Age-Rec., 64 [21], 774 (1929).—This process is concerned with the dry cooling 
of coke by means of a current of inert gas which absorbs the heat in the coke as it comes 
from the coke oven. The combustible gases that are removed from the mass of coke 
in this manner are burned by the introduction of air into the cooling gaseous medium. 
The air that is used for combustion is introduced at a point between the cooling 
chamber and the apparatus in which the heat is utilized or just in the latter apparatus 
alone. F.P.H. 


Geology 


Geophysical Abstracts. VI and VII. Freperick W. Leg. Bur. Mines, /nforma- 
tion Circ., Nos. 6203 and 6209, 22 pp. and 29 pp., resp. (1929).—Representing a brief sum- 
mary of the world’s literature on the subject of geophysical prospecting with reference 
to the following metliods: (1) gravitational, (2) magnetic, (3) seismic, (4) electrical, 
(5) radioactive, and (6) geothermal. For previous abstract see Ceram. Abs., 9 [1], 59 
(1929). R.A.H. 

Orthoclase-plagioclase equilibrium diagram. Rurn A. Doccgerr. Jour. Geology, 
37, 712-16 (1929).—A new diagram, based on the feldspar content of a large number of 
rocks, indicates that an increase in the anorthite content of the plagioclase corresponds 
to an increase in the possible maximum of orthoclase in the rocks. Thus the eutectic 
between orthoclase and albite is 45 Or : 55 Ab, whereas the boundary between ortho- 
clase and plagioclase in the vicinity of andesine is 70 Or : 30 (Abz Ang). D. agrees 
more with Bowen than with Vogt. H.H.S. 

Takizolite, a new hydrous silicate of alumina. W.F.F. Amer. Mineralogist, 14 
[11], 440 (1929).—Discovered by S. Iimori and J. Yoshimura: A pink kaolin, and 
ruthenium as a minor constituent of the Tanokami kaolins. Name: from a local 
Japanese collector, Takizo Ueno. Chemical properties: hydrous silicate of alumina. 
2Al,0;-7SiO2,-7H,O. Analysis: SiO, 53.91, AlO; 26.28, Fe,O; 1.69, FeO 0.26, MnO 
0.39, TiO, 0.03, CaO 0.12, MgO 0.09, rare earth oxides 0.67, K2O, Na,O 1.03, F 0.03, ign. 
loss 15.60; sum 100.72. Physical and optical properties: pink, light brown, or flesh 
colored. Occurrence: from an altered granite at Tanokami Hill, Oomi Province, Japan. 

F.P.H. 

Probertite, a new borate. ARTHURS. EAKLE. Amer. Mineralogist, 14 [11], 427-30 
(1929).—New borate described in this paper occurs as one of the minerals of the kernite 
deposit in the Kramer District, Kern County, California, and the name “probertite”’ 
is proposed for the mineral, in honor of Frank H. Probert. The mineral is prismatic 
columnar, radiating from sharp centers and appearing as rosettes up to 3 cm. in diam- 
eter. It occurs as inclusions in the kernite, in secondary borax, and in the greenish 
gray shales which the kernite deposit has apparently replaced. It is of fairly common 


occurrence in the deposit. Indexes; a = 1.515; 8 = 1.520; y = 1.589; Z toc = 12°. 
F.P.H. 
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New borate mineral finding commercial use. ANoN. Glass Ind., 10 [12], 295 
(1929).—New boron-containing mineral, which has been variously called razorite or 
kernite, discovered within the last 5 yrs., has been found in such quantities as to render 
its commercial exploitation possible. It is found in the Mohave Desert of Calif., at 
depths some 600 to 800 ft. below the present surface of the ground. The pure mineral 
is colorless, transparent, and occurs in lamellar or columnar form. It contains the 
oxide of boron and of sodium together with water, and in places is of high purity, 
but differs markedly in physical properties from ordinary commercial borax. While 
the normal crystallized sodium borate containing 10 mol. proportions of water to one 
of borate, and the octahedral form, with 5 mol. proportions of water are both 
readily soluble in water, this new mineral form which contains from 3'/; to 4 mol. 
proportions of water is dissolved in water only with considerable difficulty. It seems 
probable that it is a product of volcanic activity. One of the larger uses for the borate 
is in the manufacture of certain special glass, and for glazes of sanitary ware. E.J.V. 

Composition of melilite group. Harry BgeRMAN. Amer. Mineralogist, 14 [11], 
389-407 (1929).—The study of this group was undertaken by B. in the belief that the 
theory proposed by Winchell was essentially correct but that the simplification of the 
composition of the group did not adequately explain the analyses. A study by B. on 
all the available analyses has led to a somewhat different interpretation of the group, 
due mainly to the fact that more information on the composition of the silicates has 
recently been disclosed by X-ray structure studies on some of the more complex min- 
erals. W. Wahl and B. Gossner have in recent papers attempted to write structural 
formulas for this series. It is the opinion of B. that a more direct means of studying 
the structure of the silicates is available in the X-ray methods of Bragg and his school, 
who are at this time making a careful study of such complex silicates as the amphiboles 
and pyroxenes, topaz, andalusite, sillimanite, etc., with results that seem to justify the 
treatment accorded the melilites in this paper. All of the available analyses of melilites 
have been collected. With each analysis is given the calculated composition according 
to the theory proposed in this paper, and also the differences between the reduced 
analyses and the theoretical composition. There is also given, for composition, the 
discrepancies obtained by the use of Schaller’s theoretical end members. The theory as 
to the composition of the melilites may be here summed up as follows: 


General formula: (Ca + Na)so-2z Mgy Als Siso —(y + 2) Ovo 
to 3 


where X = 0 
Y = 0 to 10 
Z = 0 to 20 
This formula gives rise to the melilite molecules as follows: 
Akermanite, Ca,MgSi,O; Soda melilite, 
Gehlenite, Ca,Al,SiO; Sub-melilite, CaSi;O, 


The first two of these may be present in any amount. The third (soda-melilite) in the 
natural occurrences does not exceed 25%, the fourth (sub-melilite molecule) is the 
least important and with but two exceptions does not exceed 10%. F.P.H. 
Beryllium and beryl. Atice V. Perar. Bur. Mines, Jnformation Circ., No. 6190, 
20 pp. (1929).—Beryllium, or glucinum, is often listed as a rare element, though it prob- 
ably is more abundant in the earth’s crust than many of the minor metals that are or- 
dinarily considered rather common. ‘The mineral beryl, which seldom contains more 
than about 5% of the element, is the only recognized ore of beryllium. It is a common 
accessory in pegmatite veins and is also found in clay slate and mica schist. Changes 
are taking place rapidly in activities concerning beryllium. ‘The present circular is 
presented with no claims that it records all the latest developments. The report gives 
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the following facts regarding beryllium: description and properties, uses, history, and 
prices. The description and uses of beryl together with its occurrence both in the U.S. 
(by counties) and the rest of the world are also given. An extended bibliography is 
included. R.A.H. 
Strontium occurrence near La Conner, Washington. KENNETH K. LANDES. Amer. 
Mineralogist, 14 [11], 408-13 (1929).—A strontium deposit from which celestite and 
small amounts of strontianite were mined during the latter part of the war is located at 
the southeast corner of Fidalgo Island in Western Skagit County. The nearest town 
is La Conner, situated about one mile to the northeast and on the mainland. L,. be- 
lieves that the Fidalgo Island celestite is of hydrothermal rather than ground water ori- 
gin. Reasons for this belief follow: (1) complete absence of limestone, dolomite, 
or other sedimentary rocks in which the primary strontium could have been deposited; 
(2) presence in the locality of large amounts of igneous rock; (3) confinement of celestite 
to a very narrow steeply inclined zone in the rock; (4) presence of impregnated pyrite 
and quartz veins in the near-by country rock. F.P.H. 
Clays for fullers’ earth. O. Ecxnart. Z. angew. Chem., 42 [38], 939-41 (1929).— 
E. shows that the dehydration curves of clays suitable for making fullers’ earth are prac- 
tically straight lines. There is an appreciable water loss when such clays are heated up 
to 400°C, whereas kaolin and ordinary clay show very little water loss at that tempera- 
ture. Fullers’ earth clays also show an appreciable solubility of AlO; and FeO; in 
1/,-normal HCI after boiling for 3 hrs. About 16 to 18% of the total Al,O; and Fe,Q; is 
dissolved by such treatment of the raw clay. This solubility and the water loss at 
various temperatures are characteristic of clays which can be used to make fullers’ 
earth. L.T.B. 
U.S. as world’s largest producer of diatomite. ANon. Ind. Eng. Chem., 20 [11], 
1195 (1928).—The output of diatomite of the U.S. in 1926 totaled 79,030 metric tons. 
Algeria, which supplies the greatest part of the European demand, was the second 
largest producer, with 7931 T. exported; Germany was third, with 5919 T. exported. 
Other deposits of commercial size are mentioned and uses of the material are cited. 
R.G.M. 


Gypsum: its uses and preparation. R.M.SANrMyeErS. Bur. Mines, /nformation 
Circ., No. 6163, 28 pp. (1929)—Gypsum is one of the important nonmetallic minerals 
commonly used in building construction, but its other uses extend over a wide field. 
Brief but pointed discussions are made on gypsum with reference to the following: 
historical sketch; use in the U.S.; physical properties; approximate weights; solubility; 
compressive strength; varieties of gypsum; mining methods; preparation of product, 
(1) crushing, (2) drying, (3) grinding; primary products, (1) cement retarder, (2) agri- 
cultural gypsum; calcining; manufactured products; types of plaster, (1) neat gypsum 
plaster, (2) wood fiber plaster, (3) Keene’s cement, (4) Parian cement, (5) Mack’s ce- 
ment, and (6) hydraulic gypsum; accelerators; retarders; list of retarder manufac- 
turers; plate glass; surgical and dental casts; plaster and wall board; gypsum lath; 
block and tile; partition tile; heat insulation;. and fireproofing. R.A.H. 

Development of the gypsum industry by states. R.M.SanrMyers. Bur. Mines, 
Information Circ., No. 6173, 44 pp. (1929).—During the last decade the consumption 
of gypsum has increased rapidly in the U.S. but the ability of American and Canadian 
mines to produce has increased even faster. The industry has been active in research 
leading toward enlarging the field of its products and in educating architects, builders, 
and the general public with regard to the desirable features of gypsum materials. These 
efforts have been successful and promise to be even more so. Another stabilizing factor 
within the industry is the tendency of manufacturers to diversify their products. A 
manufacturer who has a complete line of specialties to fall back upon during an off season 
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or a depression in the construction industry is better able to keep his plant well occu- 
pied throughout the year. During recent years a number of new gypsum product 
specialties have been brought forth, many of which are closely identified with the indi- 
vidual manufacturer producing them. While gypsum is found in practically all sections 
of the U.S. only certain states are exploiting their deposits. The report gives a sta- 
tistical record of production of crude gypsum in the U.S. from 1890 to 1927. The states 
discussed in detail are Ariz., Calif., Colo., Iowa, Kan., Mich., Mont., Nev., N. Mex., 
N. Y., Ohio, Okla., Ore., S. Dak., Texas, Utah, Va., Wyo., and Alaska. A list of manu- 
facturers and their addresses as well as importers of crude gypsum is included. A brief 
bibliography is also given. R.A.H. 
Earth resistivity measurements. F. W. LEE, J. W. Joyce, AND P. Boyer. Bur. 
Mines, Information Circ., No. 6171, 16 pp. (1929).—The value of ground resistivity mea- 
surements made on the surface of the earth as an index of structure below it, is gradually 
becoming of increasing importance. While originally of direct interest to the mining 
engineer in the location of ore deposits it has found further applications in the location of 
various electrical resistivities. The functioning of power service and telephonic com- 
munications are more or less affected by the position of the various earth’s resistivities 
relative to each other. The location of proper bridge, dam, and building foundations 
with the aid of resistivity measurements is today an accepted procedure. Although the 
procedure of measurement is relatively simple, interpretation of the results involves a 
large amount of study. Because of the great variety of discontinuities which embrace 
the ground structures, involving both a change of dimension as well as electrical prop- 
erties, no simple mathematical system of analysis can be applied directly to these mea- 
surements. A new mathematical tool must be invented to meet these needs, hence the 
results must rest for the present upon extensive experimental work rather than possible 
theoretical deductions. Some of the difficulties encountered are set forth in this in- 
formation circular. Illustrations as to the determinations of the earth’s stratigraphy 
by such measurements are also included. R.A.H. 
Report of Geological Survey. ANoNn. Amer. Glass Rev., 49 [10], 20 (1929).—In 
its annual report, released November 27 (1929), the Geological Survey of the Dept. of the 
Interior, states that during the past year it did geologic coéperative work in 42 states 
and Alaska. In this work 13 of the states coéperated. The codperative work takes 
a variety of forms but consists mainly of the study of specific problems on a cost-sharing 
basis. Considerable geologic work was also done in coéperation with other government 
organizations and with nongovernmental scientific associations. E.P.R. 
Japan’s soda ash industry subsidized. H. B. Tirus. Glass Ind., 10 [12], 295 
(1929); reprinted from World Trade News.—Continued agitation for greater develop- 
ment of the soda ash industry in Japan resulted in a subsidy of 213,000 yen (about 
$99,000) being granted to this industry for the current year. The progress of this in- 
dustry in Japan has been retarded by the uncertain cost of the raw material (common 
salt) which is obtained from China. The local production and value per ton increased 
from 2206 short tons in 1924 to 25,496 tons in 1927, and decreased from 329 yen per ton 
in 1924 to 175 yen per ton in 1927. Imports of soda ash are composed largely of the 
natural soda from Lake Magadi, supplied by the British and natural soda (Trona) from 
the U.S. During recent years the imports of natural sodas and soda ash combined were 
as follows: 1924, 131,005 short tons; 1925, 143,314; 1926, 40,297; 1927, 110,477; 
1928, 86,513. EJ.V. 
Geology of Ceylon. FRANK Dawson Apams. Can. Jour. Research, 1 [5], 425 
(1929).—The Island of Ceylon is composed almost entirely of crystalline rocks of Archean 
or pre-Cambria age. In the extreme north these are overlaid with limestones of Miocene 
or later age. At one point in the northwest coast a very small area of Jurassic rock lies 
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on the surface of the coastal plain. The ancient crystalline rock resembles in many re- 
spects the Grenville series of the Canadian Shield. They are largely biotite gneisses, 
interstratified with which are at least two great beds of white crystalline limestone, 
often dolomitic, with associated beds of quartzite and of sillimanite-bearing rocks of 
undoubted sedimentary origin. Charnockite and allied rocks are present also, especially 
in the higher parts of the island. The petrography of these rocks is described, and is 
illustrated by a series of chemical analyses, the first that have been made of rocks of 
thisisland. In structure Ceylon is a portion of the great syncline, deeply eroded, closed 
on the south, open to the north, where it plunges beneath the Miocene cover. Three 
distinct plains of denudation can be recognized in Ceylon; the coastal plain about 100 
ft. above sea level, the second plain at about 1600 ft., and a third plain at 6000 ft. above 
sea level. The paper contains a geological map of the island. W.L. 


BOOK 


Handbook of the Geology of Great Britain. Edited by J. W. Evans anp C. J. 
STUBBLEFIELD. Pp. xii + 556, 24 tables, 67 illustrations and maps, bibliographies, 
and index of 5000 entries. Thomas Murby & Co., London, 1929. Price 24s. An 
authoritative conspectus of British stratigraphy. The companion volume on Ireland 
was published at 8s.6d. H.H.S. 


Chemistry and Physics 


Reduction of tricalcium phosphate by carbon. K. D. Jacos aNp D. S. REYNOLDs. 


Ind. Eng. Chem., 20 [11], 1204-10 (1928). R.G.M. 
Solubility of some inorganic fluorides in water at 25°C. R. H. Carrer. Ind. 
Eng. Chem., 20 [11], 1195 (1928). R.G.M. 


Analytical chemistry of tantalum, columbium, and their mineral associates. W. R. 
SCHOELLER AND H.W. Wess. Chem. and Ind., 48, 1014 (1929).—Earth acids and their 
mineral associates are classed into analytical groups according to their precipitability 
from tartrate solution. H.H.S. 

Ceric sulphate as a volumetric oxidizing agent. VII. Determination of vanadium 
in presence of chromium, tungsten, and iron. H. H. WiLLarp AND P. Younc. Ind. 
Eng. Chem., 20 [9], 972-74 (1928).—Vanadyl ion may be determined volumetrically 
with ceric sulphate in hot sulphuric, hydrochloric, or perchloric acid solution. The 
titration of ceric salt with vanadyl sulphate proceeds quantitatively in hot, sulphuric, 
nitric, or perchloric acid solution. ‘The oxidation of vanadyl ion by ceric sulphate in 
the presence of chromic salts, ferric salts, and tungstic acid is selective in hot sulphuric 
acid solution. Also, the reduction of ceric ion by ferrous sulphate in the presence of 
vanadic acid is selective at room temperature. ‘Tungstic acid is kept in solution by dis- 
solving it in sodium hydroxide and pouring it back into the original solution. In this 
soluble form it does not interfere. Analyses of chrome-vanadium and chrome-vanadium- 
tungsten steels show that this method of determining vanadium is an accurate one. VIII. 
The determination of chromium in the presence of manganese, iron, and vanadium. 
Jour. Amer. Chem. Soc., 51 [1], 189-49 (1929).—The authors describe a volumetric 
method for chromium which is more rapid than any in use. The chromium is oxidized 
with excess ceric salt, three possibilities in procedure being described: (1) oxidation with 
a measured excess of standard ceric sulphate, the excess being titrated differentially in 
the presence of chromic acid with standard sodium nitrite or oxalate; (2) oxidation 
with excess ceric sulphate, addition of nitrite in slight excess to destroy the ceric sul- 
phate, followed by urea to remove all nitrate, after which the chromic acid is titrated 
with standard ferrous sulphate; (3) oxidation with excess ceric sulphate, the excess 
being removed with sodium azide, and the chromic acid titrated with standard ferrous 
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sulphate. The excess of nitrite must be small and the time of action short, while with 
the azide a large excess acting for a considerable time has no reducing action on the 
chromium. Iron does not interfere. If vanadium is present, the sum of the chromium 
and vanadium is determined. The method is equally applicable and rapid in the pres- 
ence of large amounts of manganese. Even though some of the latter may pre- 
cipitate as manganese dioxide during the oxidation, it is readily dissolved by the 
reducing agent. Diphenylbenzidine or diphenylamine may be used in (2) but not 
in (3). IX. Preparation and stability of solutions. Jbid., 149-52 (1929)—The au- 
thors have investigated the types of ceric oxide available for the preparation of ceric 
sulphate. The commercial hydrated product is satisfactory in nearly all cases. The 
cost of the solutions is quite small, that of the oxide for a liter of 0.1 N solution from high 
grade, hydrated material being 10 to 15¢, and from the commercial, hydrated material 
4 or 5¢. The normality of a ceric sulphate solution containing free sulphuric acid was 
found to be practically constant over a period of forty weeks. Such a solution is not 
sensitive to light or air. The normality of a ceric sulphate solution containing free sul- 
phuric acid or sulphuric acid with a little nitric or perchloric acid is not changed by 
boiling the solution for an hour or longer, but the solution loses oxygen if a high concen- 
tration of either of the two latter acids is present. For previous abstracts see Ceram. 
Abs., 8 [12], 924 (1929). R.G.M. 
Differential potentiometric titration. III. An improved apparatus and its applica- 
tion to precision measurements. D.A.MacINNES AND M. Doe. Jour. Amer. Chem. 
Soc., 51 [4], 1119-27 (1929).—An improved apparatus for differential potentiometric 
titration, involving a simple gas lift pump is described. The usefulness of the method 
in analyses of high precision is shown in the titration of ferrous sulphate with potassium 
dichromate and of potassium chloride with silver nitrate. For previous reference see 
Ceram. Abs., 8 [12], 927 (1929). R.G.M. 
Modification of Glockner procedure for quantitative analysis by means of absorp- 
tion of X-rays. N. H. Moxnes. Z. physik. Chem., 144 [1], 134-36 (1929).—The 
Glockner method for the quantitative analysis of materials depends on the measurement 
of the absorption of X-rays by the material. In this modification of the method two 
lines of the X-ray spectrum are used instead of the continuous (‘‘white’’) spectrum. In 
a determination of zinc oxide in a sample the LA; and Lf, lines of tungsten were used. 
Their original intensities were as 3 : 2; after passing through a sample containing 2% 
zinc oxide the ratio of the intensities was changed to 1:1. By a measurement of this 
ratio for an unknown sample the amount of zinc in it can be determined. My ge FB 
Washing by decantation. G.E.Marsn. Ind. Eng. Chem., 20 [11], 1241 (1928).— 
M. presents a chart showing the number of decantations necessary to reduce impurities 
to the desired figure, and total volume of wash water necessary. R.G.M. 
Method for production of pure beryllium glucinum oxide from beryllium ores. 
H. A. Stroman. Jour. Soc. Chem. Ind., 48T, 309-16 (1929).—Beryl, 3 BeO-Al,O;-- 
6SiO2, is widely distributed, several large deposits having recently been noted. A 
typical analysis from Ottawa is as follows: BeO 14.33, Al,O; 16.10, SiO, 66.06, Fe,Os; 
1.20, Mn30, 0.13, MgO 0.55, CaO 0.17, NasO and K,O 0.10, ignition loss 1.46%. The 
powdered beryl is roasted with Naz: SiFs, leached with water, and the solution of BeF, 
boiled with H,SO,. The process then depends upon the preferential solution of Bé 
salts over other salts in H:SO,, owing to the fact that it is an extremely weak base. 
H.H.S. 
Sampling clay for chemical analysis. W. D. Kevier. Refrac. Jour., 5 [50], 48 
(1929); Brick Clay Rec., 75 [12], 751 (1929).—K. takes a sample when the car is half 
full and again when it is filled; if the clay is variable it must be sampled at smaller inter- 
vals. “Cuts” of samples are taken across the width of the car at each of the 12 wall 
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braces to the braces oppposite. About 6 grams are broken off the highest protruding 
face or corner of each exposed lump lying on the line of the cut regardless of the size of 
the lump or the character of the clay. Thin mud or iron oxide impurity is knocked off and 
the clay beneath used. Eight to ten chips are collected on each cut. If the car is 
sampled at half full and at full about 100 six-gram chips are collected. This sample 
is crushed, coned, and quartered. A stock pile is sampled in the same way except that 
“cuts” are taken at regularly spaced intervals (about 5 ft.). If the pile is large it may 
be necessary to take additional cuts lengthwise of the pile. E.P.R. 
Double variation method of refractive index determination. IJ. R. C. Emmons. 
Amer. Mineralogist, 14 [11], 414-26 (1929); for Part I see Ceram. Abs., 8 [1], 70-71 
(1929). F.P.H. 
Importance of colloid-chemical and physical research in future problems of chemical 
industry. E. A. Hauser. Eng. Chem., 21 [2], 102-104 (1929).—H. discusses the 
present status and future possibilities of colloid chemistry. R.G.M. 
Crystal growth in aqueous solutions. I. Theory. W. L. McCasg. Ind. Eng. 
Chem., 21 [1], 30-33 (1929); II. Experimental. Jbid., 21 [2], 112-19 (1929). 
R.G.M. 
Synthesis of methane from carbon dioxide and hydrogen. M. RANDALL AND F. W. 
Grrarp. Ind. Eng. Chem., 20 [12], 1335-40 (1928).—Equilibrium in the formation of 
methane and water vapor from carbon dioxide and hydrogen and the reverse reaction 
have been redetermined. The free energy of methane calculated from these experi- 
ments is in agreement with the value found from the direct synthesis from graphite and 
and hydrogen in the same temperature range. The cause of the deposition of carbon in 


the catalysts is discussed. R.G.M. 
Explanation of devitrification process. ANON. Glashiitte, 59 [41], 737-38 (1929).— 
A theoretical discussion of the melting and crystallization of materials. 1.7 .B. 


Automatic control through temperature or pressure. C. J. Swan. Ind. Eng. 
Chem., 20 [11], 1152-55 (1928).—A general discussion is presented of various automatic 
control devices together with sketches of different types of installations. R.G.M. 

Dehumidification of air. C. S. KEEviL AND W. K. Lewis. Ind. Eng. Chem., 20 
[10], 1058-60 (1928).—The authors present formulas and charts showing experimental 
results obtained in the dehumidification of unsaturated air. R.G.M. 

Drying solids. I. T. K. SHERWoop. Ind. Eng. Chem., 21 [1], 12-16 (1929).— 
Possible ways in which the drying of a solid takes place are classified under four cases; 
evaporation of water may take place at the solid surface or at points within the solid 
structure, and under each heading the possibilities occur of the resistance to internal 
liquid diffusion being great or small as compared with the total resistance to removal of 
vapor. The drying of a particular material is not necessarily restricted to one case, as 
the mechanism may change from one case to another as the drying proceeds. The case 
of drying by internal diffusion of liquid to the surface, with negligible resistance to the 
removal of vapor, is discussed in detail. The Fourier equations of heat conduction in 
solids are shown to apply to the drying of solid slabs by this mechanism, and a method 
is described by which the equations may be used in the analysis of drying data without 
tedious calculation or an intimate knowledge of the mathematics involved. The 
theoretical drying equation is shown to fit the data well for cases of the drying of wood 
and of clay, and to approximate the results obtained in the drying of soap. R.G.M. 

Heat and air requirements for drying clay products. R.K.Hurssa. Brick Clay 
Rec., 75 [12], 753-55 (1929).—H. illustrates the method of calculating heat and air 
requirements for drying clay products for both direct and indirect heated driers. The 
use of psychrometric charts and curves containing steam table data eliminates a great 
deal of arithmetical work and also the use of tables. E.J.V. 
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Suspension of macroscopic particles in a turbulgent as stream. S. P. BURKE AND 
W. B. Prummer. Ind. Eng. Chem., 20 [11], 1200-1204 (1928).—The constant of the 
equation for the force acting between a macroscopic spherical particle and a turbulent 
gas stream moving past it has been determined as R = 0.00084 Vere, all units being in 
the c.g.s. system (R = grams). For irregular coal or coke particles the value of K is 
slightly higher, r being taken in this case as the radius of the sphere of equal volume. 
These values have been found by determining the loss in weight of various particles hang- 
ing in vertical air streams of known velocity, and are confirmed by observation of the 
velocities required actually to suspend free particles in a vertical air stream. The 
available information covering the cases of stream-line or semiturbulent conditions 


about the particle is discussed and the limits of its applicability shown. R.G.M. 
Annual report of director of the Bureau of Standards for the fiscal year ending June 
30, 1929. ANon. Bur. Stand., Misc. Publication, No. 102 (1929). R.A.H. 


Apparatus for determination of adsorbed air. Hospart M. KRANER AND Ray A. 
SNYDER. Jour. Amer. Ceram. Soc., 13 [1], 11-15 (1930).—Some possible ceramic ap- 
plications of the Toepler mercury pump as employed in determination of gases in various 
materials are discussed. The procedure followed in measuring the gases given off by a 
clay slip at reduced pressures is described. It was found that 4.65% of gases by volume 
are removed from a sample of clay slip by reducing the pressure on the sample to boiling 
(25mm.). An additional 0.18% of gases was evolved between the boiling pressure and 
1.8 mm. at which pressure the sample was dry. 

Phase equilibria in the system SiO.-ZnO. E. N. Buntinc. Jour. Amer. Ceram. 
Soc., 13 [1], 5-10 (1930).—A study of phase equilibria in the condensed system SiO,— 
ZnO by the quenching method shows the existence of (a) only one compound, Zn2SiO,, 
the melting point of which is 1512°C; (6) a region of two immiscible liquid phases in 
equilibrium with cristobalite at 1695°C, extending from 2 to 35 mol. per cent ZnO; 
(c) a eutectic between tridymite and Zn,SiO, at 1432°C and 49.1 mol. per cent ZnO; 
(d) a eutectic between ZnO and Zn,SiO, at 1507°C and 77.5 mol. per cent ZnO. The 
melting point of ZnO is found to be 1975° = 25°C. An iridium vessel is described which 
can be used in an induction furnace to obtain constant temperatures up to 2300°C in an 
oxidizing atmosphere. 

Effect of proteins on coagulation of bentonite suspensions by electrolytes. BHuPpEN- 
DRA NatH Guosu. Jour. Chem. Soc. [London], 2285-90 (1929).—Effect of the addition 
of gelatin, casein, and egg albumin on the coagulation of bentonite suspensions by so- 
dium and barium chlorides at different hydrogen ion concentrations has been studied. 
It has been found that on the alkaline side of the isoelectric points the proteins cannot 
coagulate the suspensions, but make it markedly sensitive to the action of electrolytes; 
on the acid side, however, they effect the coagulation without the addition of any salt. 


Stratified settling of fine sediments. G. P. Nurrinc. Jour. Wash. Acad. Sci., 19 
[18], 402-406 (1929).—This paper studies the conditions affecting the settling of clays, 
bentonite, silica, ferric hydroxide, etc., from suspension and presents the following sum- 
mary. (1) A gradient in kinetic pressure opposes gravity in the settling of fine sedi- 
ments. (2) A simple general law is derived for the equilibrium distribution of fine par- 
ticles in suspension of which Perrin’s equation is a special case. (3) Stoke’s law is given 
a more general form to include the upward gradient of kinetic pressure as well as gravity 
as affecting the fall of particles. (4) The upward diffusion of a given size of particles is 
limited by the supply, hence the various sizes show a sharp upper limit. (5) A nonre- 
flecting wall tends to take up a suspension. (6) Mendenhall and Mason’s explanation 
of a stratified settling could not be confirmed experimentally and is shown to be a minor 
cause in theory. E.C.C. 
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Chemist in industry. E. Briccs. Chem. and Ind., 48, 1070-71 (1929).—A plea 
that chemists should hold administrative parts in industry. It is easier for a chemist 
to learn the formalities of commerce than for a commercial man to understand the tech- 
nicalities of chemistry. H.H.S. 
Louis Nicolas Vauquelin centenary. EprrortaL. Chem. and Ind., 48, 1084 (1929).— 
The discoverer of the elements Cr (1797) and Be(Gl) (1798) was born in 1763, and died 
in 1829 at his birthplace in Normandy. He rose from being an apothecary’s assistant 
at Rouen to occupy the most important chemical posts in France. H.H.S. 


BOOKS 


Scientific Methods. TrumMaN LEE KELLEY. 202 pp. O.S.U. Press, Columbus, 

1929. Price $2.50.—Five lectures delivered at O.S.U. H.H.S. 
Physical Chemistry of Silicates. W. Erre.. Brit. Clayworker, 38 [451], 308-309 

(1929); see also Ceram. Abs., 8 [10], 773 (1929). R.A.H. 


PATENTS 


Chrome-green pigment and its manufacture. Frank S. Low. U. S. 1,738,780. 
Dec. 10, 1929. Process of forming chrome green pigment which comprises treating 
micaceous laminated chromic chloride with steam at 300 to 450°C. 

Hardening Alberene stone. Paul MAHLER. U.S. 1,738,956, Dec. 10,1929. Proc- 
ess of hardening a piece of natural stone of the soapstone type containing a group of 
silicates and water of composition, consisting in subjecting the piece of stone to a tem- 
perature only sufficiently high to volatilize the water of composition of the group of 
silicates, and then maintaining the temperature practically constant until substantially 
all the water of composition of the group of silicates is volatilized. 

Refining crude borax. CHARLES F. AND A. GALE. U. S. 1,739,- 
091, Dec. 10, 1929. Process for refining crude borax consisting essentially in treating 
crude borax with natural brine substantially saturated with respect to borax, effecting 
the solution of the impurities of the borax in the brine, and separating the leached borax 
from the brine containing the dissolved impurities. 


General 


Development of heat engines in past and future. ANon. Chaleur ind., 10, 64-66 
(1929). A.J.M. 

Phenomena associated with finely divided particles in air. R.W.W.Gray. Chem. 
and Ind., 48, 1071-72 (1929).—Removal of fine particles from suspension in a gas is a 
problem often encountered in industry, e.g., dust in cement works. Some particles in a 
smoke have a + charge, others a — charge, the rest are neutral. A sufficient degree of 
turbulence coagulates most smokes. The passage of smoke between hot and cold plates 
may be of industrial value. Y H.H.S. 

Speed in firing process. ANON. Brick Clay Rec., 75 [11], 686-90 (1929).—In the 
Royalton Face Brick Co., Middletown, Pa., more than a million brick are made every 
month, dried in a 12-ft. waste heat drier, and fired in five 30-ft. round, downdraft kilns. 
The schedule maintained is 3 kilns per week; the kilns are handfired with coal and the 
secret of the fast turnover lies in the use of fans in connection with firing and drying 
operations. The net result of the present system of firing has been a net reduction in 
firing time of 47%. This is probably the biggest single factor in the success of the plant. 
Other unusual features of the plant are mentioned and described in some detail. Il- 
lustrated. E.J.V. 
Mining ore in open stopes in central and eastern U.S. Cnas. F. Jackson. Bur. 
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Mines, Jnformation Circ., No. 6193, 36 pp. (1929).—This paper is published as a progress 
report for the first half of 1929 on the study of mining methods and costs in the eastern 
and central states. Data obtained from 20 mines using open-stope method are corre- 
lated and summarized. Some of these mines have been described in considerable detail 
in reports already published as Information Circulars. In addition to the published 
reports on individual mines considerable data have been obtained from other mines 
which were visited and studied. R.A.H. 
Problems in mine pumping. LEeonaRD Wiison. Mining and Met., 10 [276], 
560-63 (1929).—Three problems are discussed in this paper; pumping during shaft- 
sinking, pumping below water level, and pumping from water level to water outlet. 
Stress is laid on the desirability of using compact accessible centrifugals and overcoming 
the inherent disadvantages. For shaft-sinking there is described a combination com- 
prising a small light suction unit delivering water from the muck pile to a compact 
horizontal centrifugal booster mounted on a cross-head 25 ft. up. The water is pumped 
up through rubber hose to the station and the complete equipment can be pulled up to 
the station in a minutes’ time. For pumps below water level deep well turbine pumps 
are advocated with long columns, with the pump submerged below water ievel and the 
motor above possible flooding. For main pumping to surface, emphasis is laid on single- 
stage centrifugals. Modern designs are highly efficient and mechanically rugged. 
Methods of overcoming difficulties are suggested. Water must be delivered to the 
pumps at a positive pressure. Centrifugals are not suction pumps. Series stage pump- 
ing has future possibilities for high-head pumping. F.P.H. 
Suggestions in boiler firing. T. R. Woitaston. Chem. and Ind., 48, 1002-1007 
(1929).—Suggestions are made for securing adequate collaboration between chemist and 
engineer. Producer firing and pulverized fuel are discussed. H.H.S. 
Uses of clay. Pau M. Tyier. Brick Clay Rec., 75 [11], 683 (1929).—Clay, in 
addition to its well-known, wide-spread uses in the manufacture of brick, pipe, tile, 
refractories, and pottery, is used in the manufacture of ink bottles, scouring soap, 
marbles, clay pipes, chemical apparatus, electrical porcelain, emery wheels, as a water 
softener for paint and paper filler, filtering of oil, and in the manufacture of crayons, 
toilet and tooth powders, and packing for horses’ feet. E.J.V. 
System of accounts for slate industry. OLiveErR BowLkes. Bur. Mines, Rept. of 
Invest., Serial No. 2971, 25 pp. (1929).—The method of accounting presented in this 
report has been worked out with the assistance of leading slate producers and the recom- 
mendations are tentative. A series of suggested accounting forms for the proposed 
uniform chart of accounts are attached. R.A.H. 
Metallization. ANon. Chem. and Ind., 48, 1069 (1929).—Process of applying a 
metallic coating to glass, porcelain, brick, concrete, stone, fabrics, etc., is described. 
The apparatus consists of a pistol connected to cylinders of oxygen and acetylene, and 
to a source of compressed air. The metal to be deposited is fed in the form of a wire 
through the nozzle of the pistol, and is melted and atomized, the reducing nature of the 
flame protecting it from oxidation. A merger of English,German, and U.S. metallizing 
companies has been effected, the name of the new company being Metals Coating Co., 
Ltd. H.H.S. 
Ohio’s clay industry. ANoN. Amer. Glass Rev., 49 [7], 32 (1929).—The clay 
industry in Ohio has shown a steady growth during the last five years, with an increase 
of more than $1,000,000 annually, from the viewpoint of the payrolls. This situation is 
disclosed in a report made public recently by George F. Miles, chief of the state division 
of labor statistics. The report deals with a survey conducted by Miles involving 377 
plants. E.P.R. 


Contribution to the economic management of a refractory industry. A. JAESCHKE. 
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Tonind.-Zig., 53 [61], 1099-1101 (1929).—A rationalizing of the economic management 
of a refractory industry is based on an investigation of the work in all departments with 
a view to (1) increasing the efficiency of production by the use of improved methods and 
machinery, and employment of skilled workmen; (2) regulating the amount of work to 
be performed per man, per day, and fixing the wages accordingly; (3) strict surveillance 
of work to prevent waste of time, labor, and material; (4) improving quality of manu- 
factured product by careful analysis of the batch, chemically and physically, and special 
overseeing of firing and drying, and (5) normalizing of output with respect to needs of 
consumer. M.V.K. 
Rationalization: its meaning and application. J. Davipson Pratr. Pottery Gaz., 
54 [630], 1915-25 (1929).—Rationalization is the big problem which modern industry 
has to face and it merits the most serious consideration if foreign competition is to be 
met successfully. This paper, delivered before the Ceramic Socrkty, has as its aim to 
help promote discussion of the subject and its application to particular industries. 
Rationalization is defined as ‘‘the technical, commercial, and financial organization of an 
industry in such a manner that the cost of manufacture of the products of the industry 
can be reduced to the lowest possible level without adversely affecting the conditions 
of employment of those in the industry.”” The ideas of rationalization were first evolved 
and adopted as part of the original plan of reconstruction in the basic industries of Ger- 
many after the period of inflation and the French occupation. Rationalization is con- 
sidered as of two main types, (1) national rationalization, i.e., rationalization as applied 
to the industries of any particular country, and (2) international rationalization, which 
is an extension of the national ideas into the sphere of international arrangements. 
National rationalization of an industry may be considered under the following main sub- 
divisions: (a) the standardization of products; (b) the standardization of processes; 
(c) arrangements for research and development; (d) concentration of production; (e) 
arrangements for purchases and sales; (f) finance; (g) labor policy; and (h) general 
policy and control. These are considered in some detail. Ways of effecting rationaliza- 
tion of an industry are discussed. E.J.V. 
Bright future for clay industry. ANon. Brick Clay Rec., 75 [12], 746-48 (1929).— 
A collection of letters from various leaders in the clay industry which carry an optimistic 
tone is reprinted. These letters have come since a review of the outstanding factors 
affecting the future of the clay products industry was made in an article recently pub- 
lished. E.J.V. 
Creative spending. CHarRLESF.Assotr. Brick Clay Rec.,75 [12], 742-45 (1929).— 
An abstract of a talk made to the National Industrial Advertisers Assn., in which 
A. presents an excellent exposition of today’s outstanding examples of economic success 
and makes a plea for more creative spending. E.J.V. 
Economic aspects of industrial research and development. L. V. RepMAN. Ind. 
Eng. Chem., 20 [11], 1242-44 (1928).—A discussion of research and development proj- 
ects is presented. R.G.M. 
Research in industry. E. V. Partrince. Ind. Eng. Chem., 21 [1], 37-40 (1929).— 
P. presents a comprehensive discussion of the work of the research laboratory of the 
Vanadium Corp. of America. R.G.M. 
Research and profits. C.S. Miner. Ind. Eng. Chem., 20 [10], 1069-71 (1928).— 
M. discusses some of the factors involved in research, including choice of the problem, 
choice of workers, supervision, coéperation, and patents. R.G.M. 
Industrial research. F. A. FreetuH. Chem. and Ind., 48, 1086-89 (1929).—The 
better an industry becomes, the more difficult it is to improve it. Insistence on results 
inevitably destroys that independence of work and that play of the mind which produces 
results. H.H.S. 
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Modern china and glass shop. ANON. Pottery Gaz., 54 [630], 1944-45 (1929). 
An illustrated description of the new showrooms of L. B. King & Co., of Fisher Building, 
Detroit, is given. E.J.V. 

New Crowley plant. ANon. Amer. Glass Rev., 49 [8], 22 (1929).—Henry L. 
Crowley & Co., manufacturers of Crolite, an insulating material, announce the purchase 
of a new plant located in West Orange, N. J. The building where the women work 
has been entirely finished in tile, the floor of flat red, and the walls glazed white tile 
There are numerous skylights, and the upper sidewalls are of glass. E.P.R 

Improvements in glass company. ANON. Amer. Glass Rev., 49 [9], 13 (1929). 
An addition to the manufacturing department of the Paden City Glass Mfg. Co., manu- 
facturers of tableware and glass specialties at Paden City, W. Va., is to house a new con- 
tinuous 20-T. tank and two continuous leers. E.P.R. 

North American Refractories Company’s activities. ANON. Refrac. Jour., 5 [50], 
60-61 (1929).—An attractive leaflet gives the names and locations of the 6 companies 
and 15 plants which comprise this organization. E.P.R. 

Modern lime plant. ANoNn. Tonind.-Zig., 53 [73], 1319-20 (1929).—A description 
of the new lime plant at Neanderthal, Germany. A great part of the work is done auto- 
matically and all the work moves in one direction without crossing. The production 
per day is 350 T. of burned lime and 200 T. of pebble. M.V.K. 

New lime grinding plant. ANon. Tonind.-Ztg., 53 [65], 1177-78 (1929).—New 
plant for grinding dolomite lime at Gera, Germany, is described. The system is the air- 
stream mill system, and is similar to that used in the U.S. except for the Loesche mill, 
which is an improvement over the American Raymond mill in that all parts are easily 
accessible from the outside, and the cone bearing, for driving the main axle, works in 
an enclosed oil bath. M.V.K. 

New Russian window giass factory. ANoN. Pottery Gaz., 54 [630], 1956 (1929). 
The Gussievsky mechanized window glass factory was formally inaugurated in October, 
although as a matter of fact the tank furnace was already working and a second was 
started in December. In point of capacity this factory is equal to any similar concern 
in Western Europe. The mechanized Konstantinovsky factory, which is partly mecha- 
nized, employs 1700 hands, but the permanent staff of the Gussievsky comprises only 
900 hands. Its production capacity is 400,000 cases of window glass per year, at a cost 
of 10.50 roubles per case as against 18 to 19 roubles per case for hand labor. The economy 
is achieved not only by Fourcault machines, but in all the auxiliary services in the process 
of manufacture, transport in the factory, packing, etc. The by-products are of value, 
including important quantities of tar from the firing system. E.J.V. 

Twenty-five years of Amberger Kaolin Works at Hirschau, Germany. ANON 
Keramos, 8 [21], 795-800 (1929).—History of the Amberger Kaolinwerke G.m.b.H. at 
Hirschau is given with a description of the plant and products. Physical properties and 
chemical composition of the kaolins, flints, and feldspars sold by this company are given 

F.P.H. 

Plate Glass Mfrs. meeting. ANON. Amer. Glass Rev., 49 [10], 16 (1929).—The 
International Assn. of Plate Glass Mfrs. held a meeting in Brussels, Oct. 22, 1929 to 
honor Lucien Delloye, one of the great figures of plate glass manufacturing in Europe, 
and to celebrate the 25th anniversay of the beginning of the Association. E.P.R 

Missouri Clay Industries Assn. ANoNn. Brick Clay Rec., 75 [12], 745 (1929). 
Report of the formation of new association at a joint meeting of the St. Louis Section of 
the AMERICAN CERAMIC SociETy, the Mo. Refractories Assn., and the Enamelers 
Club of St. Louis at St. Louis, on November 25, 1929. E.J.V. 

Ohio Ceramic Industries Assn. meeting. ANoN. Brick Clay Rec., 75 [11], 698-700 
(1929); Clay-Worker, 92 [5], 352-53 (1929).—One of the most important developments 
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at the annual meeting of the Ohio Ceramic Industries Assn., held at O.S.U., November, 
1929, was the possibility of better relations between the architects and manufacturers of 
heavy clay products. Besides a discussion of ceramic materials from the architect’s 
point of view engaged in by several leaders of both factions, papers presented included 
“Need of Engineering Information and Service in the Promotion and Sale of Ceramic 
Products,” by L. B. Lent, ‘‘Use of Electrolytes to Improve Heavy Clay Products,”’ 
by H. C. Harrison, ‘‘Salt Glazing Problems,”’ by J. O. Everhart, “‘Report of Research 
Work in Refractories at Roseville,’’ by R. E. Birch, ‘Development of New Refractory 
from Ohio Materials,”’ by W. B. Hitchcock, and an outline for research investigations 
at Roseville by G. A. Bole. E.J.V. 
Trade names in ceramic industry. ANoN. Feuerfest, 5 [10], 170-72 (1929).—A 
reference list of the trade names of about 200 ceramic materials with the names and ad- 


dresses of the manufacturers are given. L.T3B. 
Patent review. ANON. Glashiitte, 59 [44], 797-98 (1929).—A review of some of the 
patents applied for in the glass and ceramic industry. L.T.B. 


Geographic distribution of inventiveness. Mark JEFFERSON. Geographical Rev. 
{New York], 19, 649-61 (1929).—The inventiveness of a country is measured by the 
number of patents per million population granted abroad to its residents. Switzerland 
is easily first with Sweden, Austria, Germany, and N.Z. following. The U.S. is 12th 
out of 35; Russia last. H.H.S. 

Significance of new export bank to glass and ceramic industry. ANON. Glashiitte, 
59 [44], 796-98 (1929). An editorial. L.T.B. 

Glass and ceramic ware export trade information service. ANON. Glasshiitte, 59 
[45], 809-10 (1929).—Attention is called to the consulate reports as a source of informa- 
tion regarding foreign export trade. LT 3. 

Distributing centers for glassindustry. ANON. Glashiitte, 59 [40], 724-25 (1929).— 
Propaganda for the establishment of foreign distributing centers for the German glass 
industry in order to increase sales. L.T.B. 

Packing glassware in Mexico. ANON. Amer. Glass Rev., 49 [8], 14 (1929).—A 
glassware factory, located at Monterrey, is extending its markets in Mexico, in di- 
rect competition with American firms exporting to that territory. The local dealers 
state that the packing methods used by this factory are the best they have seen so far. 
Articles such as glasses, jars, lamp chimneys, and other articles that are comparatively 
thin and have an approximately even body are packed in reénforced cardboard boxes of 
small dimensions, also eliminating repacking by the local wholesalers. E.P.R. 

Italian glass market. ANoN. Pottery Gaz., 54 [630], 1901 (1929).—A general life- 
lessness of the Italian glass market continues, though more orders of a seasonal nature 
have come in. The autumn season improved somewhat for earthenware goods, porce- 
lain, and majolica, all the works engaged in these being rather busy, especially those 
producing sanitary and electrical porcelain. Refractory-goods factories are also well 
occupied. B.J.V. 

Pottery industry in Brazil. ANon. Pottery Gaz., 54 [630], 1941-44 (1929)—A 
brief sketch outlining the founding of the pottery industry in Brazil by Romeu Ranzini, 
of Sao Paulo, is given. ‘Though it was started in 1913 the industry suffered financial 
difficulties and foreign competition cut in to a considerable extent, making no financial 
headway until a Staffordshire potter was called in to help improve the quality of the 
ware and reorganize the concern. China clay of high quality is obtainable from huge 
deposits in Sao Paulo and the surrounding district, particularly in Sao Bernardo and 
Santo Amaro. Quartz and feldspar are also to be found in Sao Paulo, and in the neigh- 
boring centers, such as Juquery, Cayeiras, and Rodavalho. Refractory clays are 
included in the raw materials of Sao Paulo district. Labor is cheap, being of several 
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nationalities. The factory produces general domestic earthenware, white and under- 
glaze decorations. All tableware is made, as well as toiletware. Illustrated. E.J.V. 
Polish pottery and glass industry. ANoN. Pottery Gaz., 54 [630], 1970 (1929).— 
Representatives of the ceramic unions in Poland report the state of the industry as very 
unsatisfactory, most of the works barely reaching 60% of the previous year’s output, 
with a few exceptions reaching 90%. The tile works of Silesia and Cracow had been 
doing well in production, but 50 to 60% of the tile made were lying in stock, so there is 
now a shrinkage in production. The importation of glass and glassware into Poland 
rose in the past 8 months from 8,200,000 zloty to 9,100,000 zloty in value, compared with 
the corresponding period of the preceding year. Germany, Belgium, and Austria have 
gained ground on the Polish market, while Czechoslovakia is losing its hold. E.J.V. 
Danish porcelain and ceramic industry. H. SoRENSEN. Commerce Repts., 50, 
675-76 (1929)—The beginning of the Danish porcelain and ceramic industry dates 
back to 1778, when a porcelain factory was founded at Copenhagen. The industry, at 
present, consists of 18 establishments, which employ approximately 1300 people, and 
represents an annual production valued between 9,000,000 and 10,000,000 crowns 
($2,500,000 to $2,750,000). The production includes faience, porcelain, ceramics, and 
stoneware of practically every kind, from the most expensive to the cheapest. The best 
known factories are located in Copenhagen, where the industry centers. Of the 18 
establishments, 5 employing about 10C0 people produce porcelain, faience, and stone- 
ware exclusively, while the remaining 13 factories produce faience, ceramics, terra cotta, 
and stoneware chiefly of the cheaper grades. Technically the products of the most 
important Danish porcelain factories are based upon a resurrection of underglaze paint- 
ing and decoration, although overglaze work is also being done by several Danish 
factories. The Danish industry has attained a high position chiefly because of the fine 
coéperation between the technical, artistic, and administrative forces, and because of the 
high school background of the workers. The important factories are not factories in 
the modern sense, but may be better described as large art-shops or studios where the 
workers while under a measure of administrative control are nevertheless left with an 
unusual degree of artistic and technical liberty. The raw materials used by the Danish 
industry come chiefly from the island of Bornholm, a small island on the Baltic, in which 
a certain part of the pottery, tile, and ceramic industry is located. The colors used for 
ornamentation are practically all imported, chiefly from Germany, Great Britain, and 
the Netherlands. E.J.V. 
Tenth Convention of German Ceramic Society. ANon. Ber. deut. keram. Ges., 10 
[10], 449-90 (1929); Keramos, 8 [21], 775-86 (1929). —Program and abstracts of papers 
presented at the Tenth Convention of the German Ceramic Society held in Heidelberg 
from Sept. 27 to 30, 1929, are given. F.P.H. 


BOOKS 


Standard Practice in Sheet Metal Work. ANon. National Assn. of Sheet Metal 
Contractors. 768 pp. Reviewed in Arch. & Bldg., 61 [11], 20 (1929).—This is a refer- 
ence book compiled for the use of architects or engineers prepared by the Trade Develop- 
ment Committee of the National Assn. of Sheet Metal Contractors of the U.S. 

E.P.R. 

Today’s Building Estimator. I. P. Hicks. William T. Comstock Co. 96 pp., 
$1.25. Reviewed in Arch. & Bldg., 61 [11], 356 (1929).—This latest book is based on 
practical experience, is particularly planned to meet the needs of the estimator, and is a 
handy guide for reference. In addition the book contains some condensed estimating 
schedules and handy tables for calculating. E.P.R. 

Further Experiments on Use of Special Spectacles in Very Fine Processes. H. C. 
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Weston. Ind. Health Research Board Rept. No.57. H.M. Stationery Office, London, 
1929. Price 1s.3d H.H.S. 
PATENT 


Treatment of decolorizing clays. WARREN A. RAINE AND RALPH C. POLLACK. 
U.S. 1,739,734, Dec. 17, 1929. (1) Process of preparing an adsorbent material from clay 
which comprises in reducing the clay to a thin paste with water and heating until imbibi- 
tion is complete, then adding sulphuric acid and heating, finally washing and drying the 
active material. (2) A process for preparing an adsorbent clay which comprises reducing 
the clay with water, heating to increase imbibition, heating with a strong acid capable of 
activating the clay, and washing the resulting material. 


Book Review 


Methods of Firing Continuous Kilns. ALFrep B. SEARLE. Clay Worker Press, 
london, 1929. 148 pp., illustrated. How to fire kilns is an ever-recurring question 
which has not been answered in the literature because of the endless variations in the 
firing treatment of different clays. S. has had the courage to tackle this question 
and answer it relative to continuous kilns. To one experienced in firing continuous kilns, 
the information given will lead to better operation and better results or increased econ- 
omy; to an intelligent and observant beginner it will be a great help. Fully half of the 
book is devoted to the Hoffman type of kiln and modifications of it, and the chief value 
to the clay workers in this country will be to those who are using such kilns. It is need- 
less to quote extensively from the book to shew how thoroughly and comprehensiveiy 
Searle has discussed the Hoffman type of kiln. In firing, he illustrates the setting and 
handling of ‘“‘pillar’’ firing; ‘‘grates;’’ open ‘‘longitudinal’’ fires; closed ‘‘longitudinal’’ 
fires for better grades of ware than common brick, such as tile, face brick, etc. This is 
amain topic. In minor subjects he does not overlook such detail as the proper method to 
build a wicket to reduce the leakage to a minimum. There is no padding in the book, 
no generalities; instead it is packed with suggestions and directions pertinent to the opera- 
tion of the Hoffman kiln and its modifications. Compartment kilns receive less at- 
tention and there is little additional information largely because they are not essentially 
different from a tunnel kiln which is ‘‘chambered’’ by paper dampers. Salt glazing is 
carried out by isolating each compartment during the final stage of firing, and it is stated 
that there is no difficulty in producing slip glazes in such kilns. Oil- and gas-fired kilns 
receive but brief mention and add nothing new to our knowledge of the use of these fuels 
Car tunnel kilns are dismissed with ten brief precautions required in firing them. S. 
states that car tunnel kilns have proved excellent for some forms of pottery. This book 
is the entering wedge in a type of ceramic literature which has not been covered; indeed 
it is scarcely touched except in specific instances in the transactions of the ceramic so- 
cieties and trade journals. It is not expected that any one man could effectively dis- 
cuss the proper methods of firing in every type of kiln and all kinds of fuel, instead he 
can only cover that of which he has intimate-knowledge. Searle has done very thor- 
oughly in his discussion of the tunnel kiln and its close relation to the compartment kiln. 
Reviewed in Clay-Worker, 92 [3], 212 (1929); Brick Clay Rec., 75 [7], 415 (1929). 

E.J.V. 


q 


AMERICAN CERAMIC SOCIETY 15 


Creates more business! 


ROPERLY proportioned clay 

makes higher grade ware that 
sells more readily and brings 
better prices. 

One clay producer re- 
ports: ‘The Hum-mer has 
created a more compact column 
for our texture machine which 
created more business.” 


Another writes: ‘There 
has been a marked improvement 
which has materially cut down 
sales resistance.” 


Still another says: “We 
note a great improvement in the 
class of goods we are turning out.” BRICK MADE WITH — BRICK MADE WITH 
HUM-MER SCREEN OLD TYPE SCREEN 


Ask us to demonstrate by 
actual test the improved propor- 


tioning and grading that you Which brick will get 


would obtain by screening your 
clay, shale or grog by the Hum- more business ? 


mer process. 


Send for the book, ‘‘Screening for Profit’’ 


The W.S. Tyler Company, Cleveland, Ohio 


When writing to advertisers, please mention the JOURNAL 
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(eramic Educational ‘Directory 
THE OHIO STATE UNIVERSITY 


Department of Ceramic Engineering, CoLuMBUS, OHIO 


Curriculum—Ceramic engineering and technology. Advanced research in co- 
operation with State owned plants and Federal Government 


SIX INSTRUCTORS Head of Department: Antuur S. Watts 
Founded 1895 Research Professor: Gzorcg A. BOLE 


NEW YORK STATE SCHOOL OF CLAYWORKING 
AND CERAMICS 
ALFRED UNIVERSITY, ALFRED, NEw YORK 
Curriculum—Ceramic Engineering, Ceramic Chemistry, Applied Art 
NINE INSTRUCTORS Founded 1900 Director: CuarLes F. Binns 


RUTGERS UNIVERSITY 
NEw N. J. 
Ceramic Department founded 1902 
Curriculum—Ceramic Technology and Engineering 
THREE INSTRUCTORS Director: H. Brown : = $= 
UNIVERSITY OF ILLINOIS <<) 
Departnent of Ceramic Engineering Founded 1905 URBANA, ILLINOIS <¢ Rae = 


Curriculum—Ceramic Engineering and Ceramics, the latter is a non-engineering course in 
the technology of ceramic products 


SIX INSTRUCTORS and a research associate Head of Department: C. W. PARMELEE 


IOWA STATE COLLEGE 


Department of Ceramic Engineering, AMES, IOowA 
Curriculum—Ceramic Engineering major, Ceramic Technology and Pottery subordinate 
FOUR INSTRUCTORS Founded 1906 Head of Department: Paut E. Cox 


THE UNIVERSITY OF NORTH DAKOTA 


Department of Ceramics and Ceramic Engineering, GRAND Forks, N. D. 
Curriculum—Ceramic Art and Technology 
FIVE INSTRUCTORS Founded 1910 Director: A. W. GauGER 


UNIVERSITY OF WASHINGTON 
Department of Ceramic Engineering, SEATTLE, WASHINGTON 
Curriculum—General ceramic engineering with research in ceramics and non-metallics 


Codperation with the U. S. Bureau of Mines 
Director: Hewitt Founded 1918 Assistant: J. H. Yates 


UNIVERSITY OF SASKATCHEWAN 


SASKATOON, SASK. 
Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Founded 1921 Head of Department: W. G. WorcESTER 


PENNSYLVANIA STATE COLLEGE 
Department of Ceramics, School of Mines and Metallurgy > 
STATE COLLEGE, PENNA. 
Curriculum—Ceramic Engineering 
Head of Department: J. B. SHaw Founded 1923 


GEORGIA SCHOOL OF TECHNOLOGY 


ATLANTA, GEORGIA 
CERAMIC DEPARTMENT Curriculum—Ceramic Technology and Engineering 
TWO INSTRUCTORS Founded 1923 Director: A. V. Henry 


Vial 


elise its , 


VARVA 
3 


74 


< 

| 
= 

= 


V 


NORTH CAROLINA STATE COLLEGE OF 
AGRICULTURE & ENGINEERING 
RALEIGH, NoRTH CAROLINA 
Department of Ceramic Engineering founded 1923 Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Head of Department: A. F. GRRAvES-WALKER 


WEST VIRGINIA UNIVERSITY 


MorGAntTown, W. Va. 
Ceramic option course founded 1924 


Curriculum—Chemical and engineering principles applied to ceramic manufacture 
TWO INSTRUCTORS AND TWO ASSISTANTS Director: W. A. Kown.er 


UNIVERSITY OF TORONTO 
TORONTO, CANADA 
Founded: University, 1827; Department of Metallurgy, Ceramic Division, 1925 
Curriculum—Ceramic Engineering and Technology 
TWO INSTRUCTORS Principal Instructor: Ropert J. MONTGOMERY 


MISSOURI SCHOOL OF MINES & METALLURGY 


OF THE UNIVERSITY OF Missour!I, Mo. 
Curriculum—Ceramic Technology and Ceramic Engineering 
TWO INSTRUCTORS 
Director: Cuas. H. Founded 1926 Head of Department: M. E. 


UNIVERSITY OF CINCINNATI 
CINCINNATI, OHIO 
Dept. School of Applied Art, Ceramic Dept. 


Curriculum—Codperative training in ceramic art and technology to develop 
designers for ceramic industries 


Head of Department: S. Nasu 


THE OHIO STATE UNIVERSITY 


Department of Fine Arts, CoL.umBus, OxI0 
Curriculum—Ceramic art and technology to train artists for the ceramic industries 
THIRTEEN INSTRUCTORS 
Founded 1927 


Founded 1926 


Head of Department: James R. Horpxins 
Professor of Ceramic Art: Arntaur E. Baccs 


UNIVERSITY OF OKLAHOMA 
Dept. of Ceramics, School of Fine Proms 053-5 OKLAHOMA 
Founded 1927 


Curriculum—Ceramic Art 
Head of Department: Joun N. Franx 


UNIVERSITY OF ALABAMA 


UNIVERSITY, ALABAMA 
Ceramic Option Course, Founded 1928 
Curriculum—Technical ceramic courses given by Dept. of Chemistry and Metallurgy 
TWO INSTRUCTORS Director: Stewart J. Luoyp Ceramics: T. N. McVay 


VIRGINIA POLYTECHNIC INSTITUTE 


BLACKSBURG, VIRGINIA 
Curriculum—Ceramic Engineering 


Founded 1929 Head ad of Department: J. Ww. Warrremore 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MAss. 


Curriculum—Graduate Study and Research in Ceramics 
FIVE INSTRUCTORS Founded 1929 


Head of Course: F. H. Norton 
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The element Zirconium has 
had an important part in ce- 
ramic developments since its 
oxide, Opax, was made com- 
mercially available some ten 
years ago. We are justifiably 
proud that the useful career of 
this chemical element started 
in our laboratories was fos- 
tered in the plants of our cus- 
tomers and is showing its 
worth in definitely superior 
glazes for clay ware, enamels 
for utensils, porcelain coatings 
for stoves and refrigerators 
and a. for table tops, 
signs and the many other 
specialties whose vitreous coat- Every in organiza- 
ings are their most outstand- tion feels his definite respon- 
ing feature. sibility to increase the useful- 
ness of Zirconium. The work 
in our laboratories and plants 
and especially the development 
work in the plants of our cus- 
tomers is progressing toward 
this end. The industries have 
yet to enjoy many more ad- 
vantages from this age-old, 
yet usefully-young element, 
Zirconium. 


ZIRCONIUM 


PRODUCTS FOR 


THE CERAMIC INDUSTRIES 


The Titanium Alloy Manufacturing Company 
1718 Keith Building - - Cleveland, Ohio. 
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MASONRY RESEARCH 


A new topic? No! Leaky brick walls a recent consideration? Not 
by architects and builders! Brick masonry strength, fire resistance, 
heat and cold insulation, sound resistance, weather resistance, structural 
utility, scumming, and efflorescence, are these unfamiliar topics? No! 
Has structural tile been proved inferior to concrete for wall and floor 
in either load capacity or fire protection? No! Has terra cotta proved 
dangerous as building facings due to susceptibility to spalling, disintegra- 
tion, lack of strength? No! Do ceramic construction materials merit 
the inferior ratings given them in codes, engineering data books, and in 
the minds of architects and engineers? No! 

No, not when these materials are right in quality. 

No reasonable defense can be made for failures of ceramic construc- 
tion materials in places and under conditions for which they are not quali- 
fied. It is idle to deny the many failures of bricks, structural tile, and 
terra cotta, or to ‘‘put the soft pedal” on the situation. The architects, 
contractors, and builders have an honest prejudice against our products 
for several reasons, (1) ceramic wares have failed, (2) engineering data 
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on assembled units are inadequate, (3) there has been but little effort 
to secure the interest of the architects and engineers of our universities in 
making studies on assembled wall and pier units, (4) catalogs of ceramic 
ware producers do not conform to the A.A.A. standard for size, hence are 
not filed by the architects, (5) there has not been organized group coépera- 
tion with the building designers and contractors. 

Very damaging is the fact that inferior quality product has been sold 
for use for which it is not suitable. This idiotic practice is suicidal to the 
firm making the sale and to the industry as a whole. It is for trade preser- 
vation that every producer of brick, structural tile, and terra cotta 
should forbid the use of his product under service conditions for which 
his product is not suited. One service failure will be far more effective 
than the proverbial rotten apple in causing trade spoilage. There is need 
for rigid adherence to standards, established and enforced coéperatively 
by the producers, architects, and contractors. 

The producers of hotel china, of electrical insulators, of refractories, 
of chemical stoneware, of abrasive wheels, of industrial glass ware, and in 
fact the producers of industrial ceramic ware without exception are manu- 
facturing and selling specified quality ware. Their sales are made on a 
basis of suitableness for the purpose for-which they are purchased. 

Only by the ceramic engineer studying frankly the conditions which 
his ware have to meet and altering product properties to suit alterations 
in conditions of use have the manufacturers of refractories held their 
trade. The users and producers have frankly studied and made tests 
together. So must the producers and users of ceramic building materials. 

The Secretary and Editor of this Socrety cannot subscribe to the atti- 
tude evidenced in a letter dated January 9, 1930 of which the following 
is an excerpt: 

In the matter of giving the topic, leaky walls, publicity there is a danger 
signal I would point out. I have progressed far enough to be in deep 
water, to know whereof I speak and to feel competent to point out some 


things that should best be soft pedalled for the present if the interests 
of heavy clay products manufacturers are to be carefully considered. 


Leaking brick walls are no secret with the architects and contractors. 
They know about them and can cite wet wall cases out of their own ex- 
periences. Why wet walls should not have been known and studied ten 
years ago by the ceramic engineers employed in brick and structural tile 
industries cannot be explained. 

But awake ye ceramic engineers. Take this problem frankly to the 
architects for the purpose of getting their interest in solving the prob- 
lem of wet walls, and all the other brick masonry problems. The ceramic 
engineers can do this with assurance that ceramic masonry products need 
not fail; they are being produced in quality to meet every demand; the 
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fault for wet walls is not in the brick, tile, or terra cotta of suitable qualities. 
What are these suitable qualities? Shame on us ceramic engineers—we 
don’t know specifically for each service requirement. 

Ceramic products from a given factory can be and are, by most pro- 
ducers, made constant in quality by factory control and sorting. Assum- 
ing that, by ignorance or cunning, misuse of the product will not be made, 
there remains two variable factors, the mortar and the mason. These, 
with nonconformity in dimensions are the principal causes for leaky walls, 
and indeed for most of the deficiencies in ceramic material masonry. 


a 
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THE FIRE CLAYS OF PENNSYLVANIA! 


By Henry LEIGHTON 


On account of the leading position which the State of Pennsylvania holds 
in the production of fireclay refractories, a review of the distribution and the 
geologic relations of the fire clays of the State seems opportune. 

The fireclay deposits are confined to that portion of the State north, 
northwest, or west of a line drawn from Williamsport, through Tyrone and 
Altoona, and south to Meyersdale. This area is in the physiographic prov- 
ince known as the Allegheny Plateau, a high plateau underlaid by nearly 
horizontal sedimentary rock beds and deeply cut by stream valleys. This 
dissection by stream action has given the region a hilly or even a mountain- 
ous topography and has forced the main transportation lines and lines of 
industrial development to concentrate along the valleys. The streams of 
chief importance in the fireclay regions, are the Ohio, Allegheny, and 
Youghiogheny Rivers and their tributaries, and to the east, the west branch 
of the Susquehanna River and its tributaries. Branches of the Pennsyl- 
vania, New York Central, Baltimore and Ohio, and Buffalo, Rochester, 
and Pittsburgh railroads follow these valleys while the fire clays outcrop 
along the banks, near rail level or again high on the valley wall, several 
hundred feet above the tracks. Within this region, only two counties, 
Greene and Washington, are without workable fire clays, their surface rock 
being younger in age and any fire clays being under too great acover. The 
other counties in order of their importance from a standpoint of quality as 
well as quantity are Clearfield, Clinton, Armstrong, Clarion, Center, 
Jefferson, Indiana, Westmoreland, Beaver, Cambria, Somerset, Fayette, 
Elk, Cameron, Butler, Lawrence, McKean, Lycoming, Allegheny. The 
northern counties not listed have little or no fireclay deposits. 

The series of bedded deposits which make up the Allegheny Plateau 


have been subdivided as follows: 
Permian 1600 ft. Shales, sandstones, limestone and coal, no fire clay 


Monongahela Clay binder in Pittsburgh coal 
: Conemaugh Few clays at base 
Pennsylvanian 1800 ft. Allegheny Many fireclay beds 
Pottsville Few good clays 


Mississippian and older strata No fire clays 


‘The Permian strata which form the surface rock over most of Greene and 
Washington counties carry no fire clays of value. 
The Monongahela series; made up of 400 feet of strata, carry no clays 
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except a binder in the Pittsburgh coal bed which is eccasionally saved dur- 
ing coal mining and used in the manufacture of low-duty refractories such 
as sleeves and nozzles. Such use is made of this one foot binder at Court- 
ney and Manown. ‘Tests made on this binder from California, Pa., show 
that it fuses at cone 20, and has a firing range of from 1000 to 1350°C. 
This binder is very persistent in the coal bed and might be more generally 
utilized. 

The Conemaugh series consists of 500 to 600 feet of shales and sand- 
stones, with few coals. About midway in the series lies a bed of interest in 
correlation, the Ames limestone, a two-foot marine limestone. About 185 
feet below this is another dark marine limestone, the Brush Creek. All fire 
clays in the series lie in the strata below the Brush Creek limestone, being 
chiefly below the Brush Creek coal or a little lower, in the Mahoning sand- 
stone. This clay beneath the Brush Creek coal is a plastic fire clay of value 
in the region around Freeport, fusing at cone 26, and is used for the manu- 
facture of low-grade refractories. South of Connellsville, clay in the 
Mahoning and Brush Creek horizons, a plastic No. 3 fire clay occurs and 
also some No. 2 flint clay. 

The Allegheny series is the great clay-bearing series. It consists of 300 
to 400 feet of sedimentary beds including the Freeport, Kittanning, Clarion, 
and Brookville coals. Associated with these usually as underclays are 
valuable plastic, semiflint or true flint clays. The areas of the State in 
which these coals are mined are therefore the areas in which the best fire 
clays are to be expected. An approximate section of the Allegheny series 
would appear somewhat as follows with the intervals between the important 
beds shown in feet: 


Upper Freeport coal 

Upper Freeport clay (plastic or flint) 
10 to 15 ft. 

Bolivar clay (generally flint) 
20 ft. 


Lower Freeport coal 
Lower Freeport clay (not important) 
40 to 50 ft. 
Upper Kittanning coal 
Upper Kittanning clay 
40 to 50 ft. 
Middle Kittanning coal 
Middle Kittanning clay 
35 ft. 
Lower Kittanning coal 
Lower Kittanning clay (a thick plastic clay) 
50 ft. 
Vanport limestone (a marine limestone 0 to 25 ft. thick) 


Clarion coal 
Clarion clay (plastic clay of value) 
20 to 40 ft. 
Brookville coal 
Brookville clay (plastic or good flint clay) 
Pottsville sandstone 


i 
| 
| 30 ft. 


24 PAPERS AND DISCUSSIONS 


The clay under the Upper Freeport coal is a plastic clay with a thickness 
of 2 to 6 feet. From tests made at Allison Park, Allegheny County, and 
Leechburg in Westmoreland County, it is apparent that it has good possi- 
bilities at these localities. It fuses at cones 27 and 30, respectively, and has 
a firing range of 1150 to 1300°C. 

The Bolivar clay lies 10 to 20 feet below the Upper Freeport Coal. It is, 
when present, a high-grade flint clay but is very irregular in occurrence. 
At Salina and Bolivar on the Conemaugh River it has been mined ex- 
tensively. It fuses at cone 30 and has a firing range of 1100 to 1350°C. 
The Lower Kittanning coal is underlaid by an unusually persistent and 
thick plastic fire clay and this is probably the most valuable deposit in the 
State. This clay is the important clay of the Beaver Valley, one of the 
important clays in the Kittanning district, and is mined at Layton in 
Fayette county, near Salina in Armstrong county, and in many other 
districts. It varies from 3 to 15 feet in thickness of which the lower por- 
tions are generally very sandy. Its fusion point varies from cones 20 to 27. 
Separating the Lower Kittanning beds from the Clarion coal are some 80 
feet of strata which contain midway the prominent limestone of Lawrence, 
Butler, and Armstrong counties, the Vanport limestone. In Jefferson and 
Clearfield counties and elsewhere this may thin down to disappearance but 
is often obscurely represented by a thin band of iron concretions carrying 
its characteristic fossils. Wherever present this horizon makes an excellent 
key horizon and aids in identifying the Lower Kittanning or Clarion hori- 
zons. ‘The Clarion coal may be split into an upper and a lower bed or may 
be represented by one bed. The clay accompanying it is a plastic fire clay 
sandy at the base. It generally fuses at cones 23 to 27 and is used in fire- 
brick manufacture or for paving brick, sewer pipe, or buff brick manufac- 
ture. It has been used at Kittanning, Craigsville, Summerville, and else- 
where. 

Twenty to forty feet below the Clarion horizon is the Brookville coal 
underlaid by the Brookville clay. This clay rests upon the heavy bedded 
Pottsville sandstones. It is a plastic, semiflint, or flint clay, and east from 
Brookville to Lock Haven is generally a very valuable flint clay ranging 
from 3 to 14 feet thick. The flint clay of Jefferson, Clearfield, Clinton, 
Lycoming, and Center counties is the most valuable clay of the state and 
furnishes the raw material for the many firebrick plants in that section and 
plants in other districts. In any one district there is generally one bed of 
flint clay associated with a thin coal bed. Above and below it are sand- 
stones and in the Clearfield-Clinton-Center county region these are usually 
high up near the plateau tops. All overlying strata have been eroded and 
it is still an unsolved question whether the flint clay is the Brookville with 
Clarion sandstones above or whether the horizon is actually within the 
Pottsville series and thus the Mercer horizon. In many cases its relation to 
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Lower Kittanning beds nearby or its height above Mauch Chunk red beds 
makes it undoubtedly Brookville. Whether it is all one horizon or whether 
both Brookville and Mercer horizons carry flint clay is uncertain. The 
question may sometime be solved from a study of the fossil plants but some 
of the mountain-top flint clays may always be of doubtful horizon. For 
practical purposes, however, it is useful to know that near the base of the 
main coal measures or in the sandstones immediately beneath, a flint clay 
bed is to be expected. This bed will’vary from plastic to semiflint to 
excellent flint and will generally be subject to sudden changes in thickness 
from 2 to 14 feet. The bed lies in three bands representing three northeast 
synclinal troughs separated by belts of barren lower sandstones. The 
first belt extends from Haneyville north of Lock Haven, southwest through 
Farrandsville, Scootac Run, Orviston, Snowshoe, Sandy Ridge, and in- 
cludes the well-known flint clays of Queens Run, Scootac Run, Monument, 
Blue Ball, and Sanburn Run. The second belt of deposits runs from Slate 
Run in Lycoming County southwest, through the Drury Run area north 
of Renovo, through Keating, Karthans, Clearfield, Curwensville, Grampian, 
and McGee’s Mills. The third syncline carrying flint clays extends from 
Sterling Run in Cameron County southwest through Benezette, Falls 
Creek, Reynoldsville, and Meredith. Northwest of these basins, flint clays 
of similar appearance are found at Brookville, at Clarion and Lucinda in 
Clarion County, and at St. Charles and Climax in Armstrong County. 

To the south, flint clay of Brookville or Mercer horizons is known at 
Black Lick in Indiana county, at South Fork in Cambria County, and near 
Boswell in Somerset County. Still farther south along the western slope of 
Chestnut Ridge in Westmoreland and Fayette counties are valuable flint 
and plastic clays which are probably in the lower Allegheny or upper Potts- 
ville. These clays are mined near Henniger’s Milis, Mt. Braddock, and at 
other points northeast and southeast of Connellsville. 

The three great drawbacks to the development of the flint clays in Penn- 
sylvania have been (1) the isolated mountain-top position of many of the 
deposits necessitating long tram roads or expensive inclines; (2) the great 
variations in thickness.and character of the bed, demanding careful pros- 
pecting and closely-spaced drill holes; and (3) the general tendency for the 
flint clays to run into high iron or high silica types. 

The easily accessible, low iron and low silica deposits are for the most part 
exhausted. Much rough, wooded country remains only partially pros- 
pected and no doubt more good deposits will be located but it seems that 
the future of the industry in the state must depend on the practice of econo- 
mies not yet attempted in fireclay mining. 

The point will soon be reached when lower-grade deposits must be worked 
with better mining methods and perhaps with the installation of picking 
tables so that poorer material can be eliminated. Many deposits which 
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really contain much good material, if means can be devised for sorting 
it, have been abandoned. 

It also seems probable that diamond drilling for coal may disclose flint 
clays under deeper burial if the cores were examined by one familiar with 
flint clay. Its peculiar characteristics make it easily overlooked by one not 
familiar with it. 

The State Geological Survey is making a survey of the clays of the state 
and hopes to publish from time to time, bulletins on the industry. The 
writer has been conducting field studies in this connection while J. B. Shaw 
of Pennsylvania State College has been carrying on a great many chemical] 
and physical tests. We trust that codperation between the State Geologi- 
cal Survey, the operators, and other interests will bring to light new de- 
posits and new methods of operation, treatment, and manufacture, so that 
the state will long continue as a leading producer of high grade refractories. 

Dept. or GEOLOGY 


UNIV. OF PITTSBURGH 
PITTSBURGH, Pa. 


THE DEVELOPMENT OF CLAY LANDS FROM PROSPECTING 
DATA! 


By Wm. R. CHEDSEY 


The development of any mineral deposit for underground mining oper- 
ations is an important part because the mining method to be used requires 
this development to precede it, and any change in mining method usually 
requires a change in development. It follows that the prospecting data 
should be carefully considered and a mining method outlined after con- 
sideration of the various methods applicable, then an inspection made of 
the prospecting data to see if all necessary points are covered before devel- 
opment is started. ‘This is as true of clay deposits as of any other mineral 
substance to be excavated by underground mining operations. It will also 
be seen that any change in mining method will not only take time but will 
be costly unless, as rarely happens, the development already done would be 
suitable for the new method as well as the one being abandoned. 

Clay deposits mined by underground methods are most frequently sedi- 
mentary beds of rather uniform thickness and considerable lateral extent. 
They, however, may be flat, dipping at various degrees, or even vertical, the 
change in position having taken place much later than the original deposi- 
tion of the bed and its covering. In the East most of the beds are flat or 
nearly so, steep dips being encountered only through the Appalachian 
Mountain region. It is possible that some clay deposits formed from the 
weathering of rock nearby might be suitable for underground mining 
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operations but generally this type of deposit has shallow cover and is 
operated as an open pit. Any deposit of this type that it is necessary to 
mine by underground methods is likely to be of variable size, thickness, and 
extent with irregular portions extending out from the main bed. In such 
rather infrequent cases the prospecting data must be exceptionally com- 
plete before an economic mining method can be chosen and the develop- 
ment work for it started. Because of the larger number of cases of mining 
on sedimentary beds most of what follows will apply more particularly to 
them than to the irregular massive deposit. 

Beds horizontal or nearly so may be opened by a tunnel, drift, or adit if 
the bed outcrops on a hillside; otherwise it will be necessary to reach the 
bed by a slope opening or shaft. In any case the site of the mine opening 
should be chosen with proper regard to a place for the disposal of waste 
material and convenience in getting the clay to the plant, railroad, or 
trucking terminal. In the case of a bed not outcropping, the choice be- 
tween slope and shaft might generally be said to be in favor of the slope 
where the vertical depth from the proposed mine opening to the bed is less 
than 100 to 150 feet and to be in favor of the shaft when the vertical depth 
is greater than this, although these limits are not absolutely invariable. 
A slope should preferably be kept at a low enough angle so that mine cars 
can be hauled out of the slope by a rope haulage engine without spillage of 
material from the cars. This usually means a limit of about 25 to 30° and 
probably 20° is more economic. It is highly advisable that a slope be 
double track width so that empty cars can be lowered on one track while 
loads are being pulled out on the other. In case of a shaft the hoisting may 
be done by running the cars on to an ordinary cage which is then hoisted, the 
cars running off the cage at the surface to a plant or loading terminal; or the 
headframe of the shaft may be made also a loading pocket and the cars 
hoisted on a self-dumping cage; or the cars may be dumped at the bottom 
of the shaft into a small loading pocket from which a skip is loaded, then 
hoisted, and dumped into the headframe pocket. Skip hoisting is the 
cheapest and generally most satisfactory method for any large tonnage but 
has a slight disadvantage in that dumping cars at the bottom of the shaft 
creates dust if the material is dry. 

In this day when safety is not only considered from its humanitarian 
standpoint but also because of its money value mine openings of whatever 
type should be double, situated not closer than three or four hundred feet 
except in the case of drift or tunnel openings, which may be closer but still 
should be more than fifty feet apart. Double openings not only provide 
the second opening for men to get out of the mine in case of any blockage or 
accident in the usually used opening but also provide a means for establish- 
ing adequate ventilation if it should be needed as noted later. Another 
advantage of the double opening is that men can usually use one opening 
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and the haulage or hoisting be done in the other. A survey of accident 
records indicates that many more accidents occur when men are permitted 
to travel regularly on the same passageway used for haulage; therefore, 
the establishment of a haulage passageway and a separate manway has 
been found to pay solely from the standpoint of accident prevention. 

Ventilation is necessary in mines operating clay beds near coal beds. It 
has been found to be highly productive of an increase in labor efficiency 
even though there are no obnoxious gases given off by the strata adjacent 
to the clay and so it is coming to be considered as an item of importance by 
mining engineers. Instances in support of this view are the cases where 
adequate mechanical ventilation has been decided upon by the larger 
copper, lead, and gold mining companies of the West, the gold mines of 
South Africa and Brazil, and the lead mines of Australia. 

Development openings are preferably driven in pairs and usually about 
50 feet apart, center to center; certain cases may require a thicker pillar 
between openings and under other circumstances the pillar may be thinner. 
They are connected at intervals of 100 to 500 feet for ease in driving and in 
later use, although ventilation requirements would demand that they all be 
closed again either with a permanent stopping or a door, except the last 
or most advanced breakthrough. ‘This type of development is suitable for 
several of the most commonly used mining methods. Where development 
openings are turned at right angles as at intervals of about 1000 feet, at- 
tention should be paid to a convenient curve on the haulage track and to 
proper stoppings, overcasts, and air passageways in case ventilation is 
being used. 

Mining operations may be prosecuted on what is known as the advancing 
system, that is, starting near the mine mouth and gradually progressing 
outward or away; or the process may be done on a retreating system in 
which development work, at least in part, is prosecuted to the limits of the 
deposit or the property, and mining work then excavated back toward the 
mine opening. Whatever method of mining may be followed, the retreat- 
ing system has been found to be more economic, although it requires more 
capital to do the initial development work before large volume production 
begins. The advantage of the retreating system is two-fold: (1) that 
mine passageways do not have to be kept open through mined-out areas or 
excavated ground, and (2) that mining costs and attendant haulage and 
ventilation costs decrease as the mire grows older. Some companies have 
found it advantageous to use the retreating system and to get an early 
production from a small section of the mine near the opening while develop- 
ment is being prosecuted for the retreating system. This procedure has 
recently been adopted for two coal mines and can be highly recommended 
for its ultimate economy. 

Specific details of the type of development work required for any mining 
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method will not be discussed as they are rather easily indicated and there is 
already considerable literature on the subject. This has been well sum- 
marized in Peele’s Handbook for Mining Engineers, which also covers both 
mining methods and development work for the rather infrequent deposit of 
irregular shape, as mentioned earlier. Certain modifications of the fore- 
going data are obvious for sedimentary beds having considerable dip or 
approaching the vertical, as they do in the clay mines at Golden, Colo., but 
the essential principles lead to a method or type of development equally 
suitable for the mining methods necessitated in these cases. Finally, as a 
part of the development program, the questions of slightly down-grade 
haulage and the drainage of mine water toward the mine opening are im- 
portant points. Good prospecting data would allow these points to be 
settled even before the position of the mine opening was selected. 

The prospecting data should include not only the thickness and quality 
of the clay bed at the various points but also its elevation and possibly its 
dip. The character of the roof rock above the clay bed is also important 
and the character of the floor of some mines. Prospecting data taken on an 
outcrop should make proper allowance for outcrop and surface soil changes, 
that is, a small tunnel should be run 50 feet or more into the clay bed before 
attempting to take a sample and the character of the roof and floor rocks 
noted. Usually most of the prospecting data will come from churn drill 
holes or possibly diamond or other core drilling. The position of the 
prospecting holes and drill holes should be accurately marked on a map 
and then at least approximate contours should be developed at the floor of 
the clay bed, thus giving a picture of any faults, undulations, troughs, or 
basins as well as the dip at various places. These data are needed before 
the site of the mine opening is decided upon. 

Any person or company that has prospected a clay bed thoroughly and 
made the underground contour map would have little difficulty in deciding 
upon the type of mine opening and the plan of development for any suitable 
mining method. In other words, this is simply good mine engineering. 


PENNSYLVANIA STATE COLLEGE 
COLLEGE, Pa. 


REFRACTORY CLAYS OF OHIO' 


By WILBER Stout 


History 
As an industry the manufacture of fire brick in Ohio began in 1841 when 
Andrew Russell commenced the regular production of such ware in an old 
shed near East Liverpool in Columbiana County. At this place fire brick 
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were produced continuously by Russell, then by Philip F. Geisse, and later 
by N. U. Walker, until about 1900, when the plant was destroyed by fire. 

The clay used was mined just back of the factory at the level of the 
highway. It is Clarion in age, plastic in kind, and medium grade in 
quality. Along the Ohio River in Jefferson County a successful firebrick 
plant was established about 1852 by George and Michael Meyers on Crox- 
ton Run near what is now Toronto. The clay used was the upper or most 
plastic part of the Lower Kittanning member. The supply was obtained 
from along the banks of the stream where the material had been made soft 
and mellow by weathering. The clay was further prepared by freezing 
during the winter and then by kneading into mud by the action of a large 
wheel operating in a circular pit. During these early days the ware was 
all made by hand molding. From these crude beginnings the Ohio River 
district has developed into a large producer of refractory products. 

The manufacture of fire brick from flint clays in Ohio commenced with 
the opening of the Sciotoville field in Scioto County in 1863. Reese 
Thomas began making a high-grade product from Sciotoville clay in an old 
building which had been used as a saw mill. His first kiln was a round, 
updraft type in which sandstone was used for the walls and fire brick only 
for the arches and crown. The district soon became prominent through 
the establishment of six other plants. 

Akron has been an important center for ceramic products since 1828, 
when the stoneware potters became active in Springfield Township. The 
firebrick industry was firmly established by J. Park Alexander in 1866, the 
firm being known as the Diamond Fire Brick Company. Mr. Alexander 
not only produced fire brick from the local clays but also took out patents 
for making silica brick from Sharon conglomerate, crushed fine, and 
bonded with hydrated lime. 

The Lower Kittanning flint clay in the Strasburg field of Tuscarawas 
County became important about 1868 when a three-kiln plant was built at 
Dover. Eventually five other plants were erected in the area. The brick 
works of the Federal Clay Products Company at Mineral City was estab- 
lished by C. E. Holden in 1872. Lower Kittanning flint clay is the basis 
for the most refractory products. 

The Niles Fire Brick Company at Niles, founded in 1872 by J. R. Thomas, 
one of the foremost brick men of his day, drew its supply of flint clay 
from the Clarion member near Lucinda, Clarion County, Pa. Mr. Thomas 
also produced for the steel trade a silica brick of high refractory qualities. 
It was branded ‘‘Dinas Silica’ and was made from quartz pebbles of the 
Sharon conglomerate, which were crushed to about eight-mesh and were 
bonded by plastic clays. 

The attention of firebrick manufacturers was drawn to the field of flint 
clay in the Oak Hill district of Jackson County in 1873, during which 
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year the works of both the Aetna Fire Brick Company and the Oak Hill 
Fire Brick Company were erected. Through the addition of other plants 
the region gradually became a large producer of refractory ware of different 
grades and of other kinds of ceramic products. 


Present Active Plants 


The enumeration and distribution of the fire brick plants in Ohio are as 
follows: 


Columbiana County 


Babcock and Wilcox Co., East Liverpool 
McLain Fire Brick Co., Colonial Works, New Salisbury 
McLain Fire Brick Co., Champion Works, Wellsville 


Hamilton County 


Charles Taylor Sons Co., Cincinnati 


Jackson County 


Aetna Fire Brick Co., Oak Hill 

Davis Fire Brick Co., Oak Hill 

Oak Hill Fire Brick and Coal Co., Oak Hill 
Ohio Fire Brick Co., Oak Hill 

Pyro'Clay Products Co., Oak Hill 


Jefferson County 


Frederick J. Dando, Hammondsville 
McLain Fire Brick Co., Irondale Works, Irondale 
Stowe-Fuller Refractories Co., Minor Works, Empire 


Lawrence County 


Ironton Fire Brick Co., Ironton 


Scioto County 


Buckeye Fire Brick & Clay Co., Scioto Furnace 

Harbison-Walker Refractories Co., Portsmouth Works, Portsmouth 

Harbison-Walker Refractories Co., Star Works, Sciotoville 

Portsmouth Refractories Co., Damron Hill Works and North End Works, Ports- 
mouth 


Stark County 


Corundite Refractories, Inc., Massillon 
Massillon Refractories Co., East Greenville 


Trumbull County 
Niles Fire Brick Co., Factories No. 1 and No. 2, Niles 


Tuscarawas County 


American Vitrified Products Co., Factory No. 17, Uhrichsville 

Columbia Fire Brick Co., Strasburg 

North American Refractories Co., Dover Plants No. 1 and No. 2, Strasburg 
Federal Clay Products Co., Plants No. 1 and No. 6, Mineral City 
Robinson Clay Product Co., Factory No. 5, Parral 

Stowe-Fuller Refractories Co., National plant, Strasburg 


The active operating firms in Ohio thus number 22 and the plants 30. 
These are mainly located in the southeastern portion of the State or near 
the supplies of clay. A few other firms make fire brick spasmodically and 
also a few produce such ware for their own needs. Further, glass pots and 
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tanks are manufactured at two plants, one at Steubenville and the other 


at Toledo. 
Clay-Bearing Rocks 


The rocks bearing coal and clay in Ohio reach their maximum thickness of 
1575 feet in Monroe County. ‘They occur in the southeastern part of the 
State and extend over an area of 12,340 square miles. The named coal 
beds in this group of rock number fifty-three. Each of these is underlaid 
by clay, which varies from place to place in kind, thickness, and quality. 
In general, the clays of value are confined to the Pottsville and Allegheny 
series, or to the lower half of the Pennsylvanian system. ‘The only im- 
portant members bearing flint and plastic clays of high heat-resisting 
qualities are the Sciotoville, Clarion, Lower Kittanning, and Oak Hill 
members. 


Sciotoville Clay 


The geological position of the Sciotoville clay is in the basal portion of 
the Pottsville series. It lies directly below a thin coal known as the 
Anthony or about midway between the better known Sharon, No. 1, and 
Quakertown, No. 2, coal beds. The Sciotoville member bears flint, semi- 
flint, and plastic clays with the usual distinctive features. It also yields a 
highly ferruginous, plastic clay known as “‘pink eye.’’ All or almost any 
combination of these may be found in the same deposit but generally only 
two or three kinds are present. The order of deposition is likewise variable. 
The most common arrangement, in ascending order, is “‘pink eye,’’ semi- 
flint, and flint clay. Unless present alone the plastic clay is usually above 
the flint. 

The Sciotoville member is absent over wide areas due to several causes. 
As Pottsville sediments were laid down, through the agencies of water, on 
the uneven floor of the Mississippian rocks the conditions were such that 
the higher portions in many areas remained as islands until after the 
Sciotoville clay had been deposited. Such wants are common throughout 
the entire field. Frequently, also, the member is absent through lack of 
deposition. In other words, swamp conditions giving rise to clay pre- 
vailed over only parts of the basin. Elsewhere shale or sandstone was the 
common rock. The Sciotoville clay is also locally absent through removal 
by currents after deposition. The rock most commonly replacing the clay 
is sandstone. ‘This clay, thus absent over wide areas, is represented by a 
medium-grade plastic clay in some districts and is a high-grade refractory 
material only in local fields. 

The main field of Sciotoville clay in Ohio is confined to the eastern half of 
Scioto County where it is best developed near Sciotoville and Scioto Fur- 
nace. Local patches varying from a few square rods to several acres in 
extent are found in eastern Pike, western Jackson, western Vinton, and 
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central Hocking counties. The original field lying north of Sciotoville was 
worked over in a careless, wasteful way. Where drift-mined, less than 
50% of the clay was recovered. Along these ridges much high-grade 
material is now available by stripping by steam shovel. The Scioto 
Furnace field is yet capable of supplying the present plants for many years 
but offers no inducements for additional factories. The only locations 
available are to the north near Pinkerman and to the northwest near Min- 
ford. Some clay is now being supplied to the plants at Oak Hill from the 
small lenses of flint clay in northern Scioto and western Jackson counties. 

The quality of the clay is shown by the following analyses of representa- 
tive samples:? 


Flint clay Semiflint clay 
Loss at 105°C 1.62 1.84 
Ignition loss 12.76 12.36 
Silica 45.13 45.62 
Alumina 34.08 34.47 
Ferric oxide 2.35 2.47 
Lime 0.25 0.04 
Magnesia 0.54 0.24 
Titanic oxide 2.08 1.32 
Phosphorus pentoxide 0.11 0.40 
Sodium oxide 0.62 0.63 
Potassium oxide 0.76 0.79 
Manganous oxide 0.01 0.01 
Sulphur 0.17 0.11 
Drying linear shrinkage 3.75 6.59 
Total linear shrinkage at cone 14 9.65 13.28 
Deformation temperature Cone 32!/2 


Clarion Clay 


The Clarion clay is found in the lower part of the Allegheny series, lying 
directly below the Clarion coal, from which association it derives its name. 
Further, its position is 30 to 60 feet above the Putnam Hill limestone and 
30 to 50 feet below the well-known Lower Kittanning coal. The Clarion 
clay of Ohio appears to correlate with the flint clay of the Clearfield district 
of Pennsylvania and with that of the Mount Savage district of Maryland. 

In Ohio the Clarion horizon yields only plastic clay or this with scattered 
lenses or nodules of flint clay. ‘The upper part of the stratum contains the 
purest and most aluminous clay. The thickness varies from 1 to 15 feet 
but the usual measurement is 5 to 10 feet. In general the clay bodies are 
large but they may be widely isolated. 

The Clarion member in Ohio is persistent in extent and well developed 
in eastern Ohio, in southern Columbiana, and northern Jefferson counties. 
It is worked most largely near East Liverpool and Irondale. Throughout 
central Ohio the stratum is absent except for local scattered deposits which 
have little ceramic value. The Clarion member again appears with fair 
continuity and with excellent properties in southern Ohio in Vinton, Jack- 


2 Geol. Survey, Ohio, Bull., No. 26, pp. 131-33. 
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son, and Lawrence counties. This bed is especially attractive for refrac- 
tory products in the Hope Furnace district of Brown Township, Vinton 
County, where the known body of clay is more than 30 square miles in 
extent and where the average thickness is about 8 feet. The clay is avail- 
able only by drift mining. The conditions, however, are excellent for such 
work as the bed outcrops at good tipple height, the stratum is regular in 
thickness, character, and continuity, and the roof is a tough shale. Ship- 
ping facilities are provided by the Baltimore and Ohio Southwestern Rail- 
road. Smaller bodies of Clarion clay of similar character are present in 
Clinton, Wilkesville, and Vinton townships, Vinton County, and in Milton 
Township, Jackson County. Farther south in Elizabeth and Upper 
townships of Lawrence County, the member shows fine development but is 
slightly less refractory in character. 

The general properties of the Clarion clay are indicated by the results of 
tests given below: 


1* 2t 

Loss at 105°C 1.43 0.92 
Ignition loss 7.69 8.73 
Silica 59.12 54.29 
Alumina 23.26 29.37 
Ferric oxide 2. 87 1.98 
Lime 0.11 0.08 
Magnesia 0.58 0.52 
Titanic oxide 2.10 1.07 
Phosphorus pentoxide 0.09 0.05 
Sodium oxide 0.48 0.66 
Potassium oxide 2.27 2.29 
Manganous oxide trace 

Sulphur 0.38 0.04 


* Clarion clay used for ladle brick. Geol. Survey, Ohio, Bull., No. 26, pp. 264-65. 
t Ibid., No. 31, pp. 211-12. 


Drying linear shrinkage 2.93 4.0 
Overfiring temperature (cone) 6 11 

Total linear shrinkage 6.94 (cone 3) 11.00 (cone 7) 
Deformation temperature (cone) 23 31 


In the Hope Furnace field the Clarion clay for the entire thickness of the 
bed, about 8 feet, averages about cone 29, whereas that in the upper half of 
the deposit reaches cone 31 or more. The clay is plastic in character but 
it approaches somewhat the properties of.a semiflint. It is especially 
fitted for dry press fire brick. 


Lower Kittanning Clay 


The Lower Kittanning clay is directly associated with the Lower Kittan- 
ning coal and lies about midway in the Allegheny series. Usually all the 
clay between the Vanport limestone and the Lower Kittanning coal is 
considered as Lower Kittanning, though in reality these thick deposits 
consist of two clay beds coalescing or lying close together. The lower clay 
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and coal are known as the Lawrence members from the type of exposures 
near Lawrence Furnace, Lawrence County. These relationships are 
shown in the following section*: 


Feet Inches 


Coal and partings (Lower Kittanning) 5 0 


Clay, lower part siliceous (Lower Kittanning) 4 6 
Sandstone 1 0 
Shale 1 0 
Coal, shaly (Lawrence) 9 
Clay, flinty, dark oy 1 0 
Clay, plastic, light} (Lawrence) 8 3 
Clay shale with ore nodules 4 0 
Ore (ferriferous) 8 


Limestone (Vanport) 7 ) 


The true Lower Kittanning clay is regularly deposited across the State 
but the Lawrence clay has far less continuity. Traced northward the 
Lawrence coal soon disappears but the horizon is commonly marked by a 
thin layer of flinty clay. In the Strasburg field of Tuscarawas County this 
thin layer of Lawrence clay thickens to 1 to 8 feet of flint clay, which is 
utilized in a large way for refractory purposes. In the Columbiana and 
Jefferson County fields from East Liverpool to Toronto the deposits are 
10 to 16 feet in thickness and consist of both the Lower Kittanning and 
Lawrence members. 

The common clay on the Lower Kittanning-Lawrence horizon is plastic, 
varying from a clean, high aluminous kind to a very siliceous type. The 
best material is especially high in plasticity, which recommends it for 
bonding purposes. ‘The flint clay is hard and flinty and somewhat siliceous 
in character. 

The Lower Kittanning-Lawrence deposit is very persistent across Ohio, 
never being absent except for very local cut-outs. The average thickness 
is more than 7 feet and the maximum about 22 feet. The entire area may 
be divided into fields geographically: 

(a) The most eastern field is that in Columbiana and Jefferson counties 
where the deposits are worked for sewer pipe, fire proofing, building brick, 
common fire brick, and ladle brick. 

(b) In the Uhrichsville-Dennison field of Tuscarawas County, this plastic 
clay is used extensively for sewer pipe and in a minor way for building 
brick, fire proofing, and hot-top shapes. 

(c) The Strasburg field of flint clay extends northeastward from Win- 
field, Tuscarawas County, through Lindentree, Carroll County, to Mag- 
nolia, Stark County. The total area is approximately 50 square miles but 
owing to the position of the bed high in the hills and to wants, the produc- 
ing territory is not in excess of 10 square miles. 

(d) In the Muskingum Valley field from Coshocton through Zanesville 
to Crooksville, the Lower Kittanning-Lawrence clays are plastic in charac- 


3 Geol. Survey, Ohio, Bull., No. 26, p. 269. 
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ter and of only medium refractory qualities. They have been utilized for 
stoneware, yellow ware, and building brick. 

(e) The Hocking field extends from Haydenville to Nelsonville along the 
Hocking River and its tributaries. The products include fire proofing, 
building brick, salt-glazed brick, and paving block. 

(f) In the Vinton field of Vinton County the stratum is thin, generally 
siliceous, and in many places ferruginous. In Ohio these members are 
poorest in Vinton and in south central Hocking counties. 

(g) As plastic clays, both the Lower Kittanning and the Lawrence 
members are at their best in the southern Ohio field of Jackson, Scioto, and 
Lawrence counties. In this field great bodies of high-grade materials are 
available, some through stripping but most of them through drift mining. 
The deposits vary from 5 to 15 feet in thickness. The clay is free from 
concretionary matter, pyrite, and other damaging impurities. For many 
years it has been extensively employed for bonding purposes, refractory 
ware, building brick, sewer pipe, terra cotta, and sagger clay. Tests on 
the Lower Kittanning and Lawrence clays are given below: 


1 2 3 4 

Loss at 105°C 1.00 2.22 2.15 1.75 
Silica 61.01 61.44 62.31 59.55 
Alumina 21.09 22.22 29.52 24.28 
Ferric oxide 4.27 2.47 2.85 2.38 
Lime 0.06 0.36 0.25 0.32 
Magnesia 0.30 0.49 0.06 0.88 
Titanic oxide 1.60 1.53 1.45 1.56 
Phosphorus pentoxide 0.06 0.07 0.03 0.12 
Sodium oxide 0.33 0.23 0.00 0.09 
Potassium oxide 2.40 1.70 0.34 1.91 
Manganous oxide 0.03 trace trace trace 
Sulphur 0.78 0.30 0.84 0.07 
Drying linear shrinkage 3.28 §.33 3.00 7.15 
Overfiring temperature (cone) 51/9 12 14 
Total linear shrinkage 4.42 8.45 7.01 10.47 
Deformation temperature (cone) 23 23 32!/5 27 


Sample No. 1: Lower Kittanning-Lawrence clay used for fire brick, ladle brick, and 
sewer pipe (Geol. Survey, Ohio, Bull., No. 26, pp. 348-49). 
Sample No. 2: Lower Kittanning clay used for hot tops, sewer pipe, and building 


brick, Idem., pp. 307-308. 
Sample No. 3: Flint clay, Lawrence member, Strasburg field, Tuscarawas County, 


Idem., pp. 314-15. 

Sample No. 4: Lower Kittanning-Lawrence elay, representative of the southern 
Ohio field of Jackson, Scioto, and Lawrence counties. Used for bonding clay, refrac- 
tories, terra cotta, sewer pipe, etc., Idem., p. 284. 


Oak Hill Clay 


The geological position of the Oak Hill clay is in the Allegheny series 
between the Lower Kittanning and the Middle Kittanning coals but 
usually much closer to the former than to the latter. Its associated coal, 
generally very thin and impure, is the Strasburg. The Oak Hill clay has 
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a range entirely across Ohio. It is best represented in the Oak Hill field of 
Jackson County where it is a sheet deposit about 4 feet in thickness and 
where the clay lies either directly or closely above the Lower Kittanning 
coal. In the remainder of the State the member consists of widely-scat- 
tered lenses of flint and plastic clay with good thickness but frequently 
charged with iron and calcareous impurities. The stratigraphic relations 
of the member at Oak Hill are shown in the following section: 


Feet Inches 

Shale 10 0 
Coal, (Strasburg) wanting 

Clay, dark, plastic, impure, not used 8 
Clay, plastic, used >(Oak Hill) 1 4 
Clay, flint, used f 3 0 
Clay, plastic, rejected 3 
Clay shale 7 
Coal 2 l 
Clay } (Lower Kittanning) 1 
Coal | 8 
Clay, plastic (Lower Kittanning) 7 0 


The quality of the flint and plastic clays on the Oak Hill horizon at Oak 
Hill is shown below: 


Flint Plastic Flint Plastic 

clay* clayt clay* clayTt 
Loss at 105°C 2.47 1.80 Phosphorus pentoxide 0.11 0.16 
Ignition loss 10.72 9.68 Sodium oxide 0.10 0.27 
Silica 53.73 53.80 Potassium oxide 0.17 2.54 
Alumina 29.63 21.85 Manganous oxide 0.01 0.05 
Ferric oxide 1.76 7.64 Sulphur 0.09 0.21 
Lime 0.21 0.72 Drying linear shrinkage 1.45 5.86 
Magnesia 0.32 0.78 Total linear shrinkage 5.34 11.62 
Titanic oxide 1.10 1.00 Deformation temperature, 

cone 32 20 


* Geol. Survey, Ohio, Bull., No. 26, pp. 373-74. 
Idem., pp. 375-76. 


In the Oak Hill district only the flint clay of the Oak Hill member is used 
in the manufacture of fire brick. The bonding clay employed is from the 
Lower Kittanning stratum. Ware is made for cupolas, coke ovens, boiler 
settings, ceramic kilns, lime kilns, regenerators, and similar uses. 
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ACTIVITIES OF THE SOCIETY 


AUDIT REPORT, YEAR 1928 
Columbus, Ohio 
January 18, 1930 
AMERICAN CERAMIC SOCIETY 
Columbus, Ohio 


Gentlemen: 


I am herein submitting my report on the audit of the accounts of the AMERICAN 
Crramic Society for the year ending December 31, 1929, results being shown in at- 
tached statements as follows: 

I. Statement of Assets and Liabilities, as of December 31, 1929. 

II. Profit and Loss Statement for the year ending December 31, 1929. 

The accounts have been kept in the usual careful and accurate manner, all cash re- 
ceived being promptly recorded and deposited, and all payments being by duly au- 
thorized and properly signed voucher check. 

After careful examination and audit, I hereby certify that it is my opinion that these 
statements show the financial operations of the AMERICAN CERAMIC SocrEty for the year 
1929 and the true financial condition at the close of the year. 


Respectfully submitted, 
A. L. Peters 
Certified Public Accountant 


STATEMENT I 


Statement of Assets and Liabilities 
(As of December 31, 1929) 
Assets 


Cash in Bank (General Account) $1,063.36 
Cash in Revolving Fund 300.00 $ 1,363.36 


Liberty Bonds (par $9700) 9,861.00 
Savings Account 419.02 10,280 .02 


Accounts Receivable 1,988.18 


Inventories 
Journals, 1918-1928 1,136.99 
Journals, 1929 . 108.00 
Transactions 575.00 
Collective Indexes 97.90 
Refractory Bibliographies 279.00 
Enamel Bibliographies 355.00 2,551.89 


Office Equipment 2,111.35 


Deferred Charge 
Advance Expenses on 1930 Meeting 968.83 


Total Assets $19,263.63 
38 
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Liabilities and Surplus 
Accounts or Notes Payable None 
Deferred Income 
Prepaid Dues 


Divisions $ 776.71 
Corporations 2,591.35 
Personal 5,488.65 8,856.71 
Prepaid Journals 635.24 
Prepaid Curtis Survey 37.00 
Total Deferred Income (Liabilities) 9,528.95 
Surplus Account 
Balance December 31, 1928 8,507 .89 
Plus Net Gain for 1929 1,226.79 
Surplus Balance December 31, 1929 9,734.68 
Total Liabilities and Surplus 19,263 .63 


STATEMENT iI 


Profit and Loss Statement 
(For the Year Ending December 31, 1929) 


Losses Gains 
Net Gain on Divisions $ $1,983.75 
Collective Indexes (Sales) 3 4.50 
Decrease in Inventory 0.80 3.70 
Journal, 1929 (Sales) 4,771.78 
Advertising : $14,740.12 
Less Commissions, etc. 593.17 14,146.95 
18,918.73 
Printing (Less Inventory) 20,166.76 
Abstracts 2,133.42 22,300.18 3,381.45 
Journal, 1918-1928 (Sales) 1,142.20 
Purchases 288 . 60 
Decrease in Inventory 540.31 828.91 313.29 
Reprints (Sales) 719.51 
Cost 1,075.84 356.33 
Seger’s Writings (Sales) 75.00 
Cost 52.00 23.00 
Transactions (Sales) 475.00 
Cost 416.63 58.37 
Refractory Bibliographies (Sales) 31.41 
Decrease in Inventery 12.60 18.81 
Enamel Bibliographies (Sales) 2,740.24 
Cost (less Inventory) 3,374.99 634.75 
Loss on British Tour 41.58 
4,414.11 2,400.92 
Loss on above activities 2,013.19 


4,414.11 4,414.11 
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Above loss brought down 2,013.19 


General Income 


Earned Dues: Corporation 6,422.71 
Personal 16,912.40 23,335.11 
Interest Income 606.88 
Miscellaneous Income 2.02 
Total General Income 23,944.01 
General Expenses 
Salaries 13,769.30 
Office Expense—Secretary 2,525.62 
Editor 1,218.38 
Other Officers 186.91 3,930.91 
Office Rent 1,080.00 
Postage 1,208.60 
Traveling Expenses 512.66 
Meeting Expenses 3,429.76 
Income 3,572.80 (143.04) 
Depreciation on Office Equip- — —o 
ment 234.60 
Bad Accounts Written Off 4.00 
Miscellaneous Expenses 107.00 
Total General Expenses 20,704.03 
Gain on General Items 3,239.98 3,239.98 
Net Gain for the Year 1929 1,226.79 


YOU WILL ATTEND OUR THIRTY-SECOND ANNUAL MEETING, 
OF COURSE YOU WILL 


Sunday, February 16, is the first and the big ‘‘get acquainted” day. The “clubby 
chats’’ and the nurtured friendships made at these meetings increase many fold the 
value obtained from the technical sessions. The lobby discussions and the ‘‘through 
the year’ correspondence between friends on technical subjects of mutual interest ex- 
tend the Meeting values immeasurably. 

General Mitchell and his local committee, and Mr. Neale with his hotel staff have 
arranged most pleasant special features for Sunday. Sunday will be a day long re- 
membered by those who will be in the Royal York Hotel on Sunday, February 16. 

A more palatial and yet homey hotel, and more extensive services at moderate prices 
you have not seen anywhere than you will find in the Royal York which will entertain 
you on Sunday and throughout the week. 

Monday night will be Bob Weaver’s enamel dinner and the several school reunions. 
Tuesday night, the hockey game and reception afterward will be strictly Canadian 
in character, “quite different, don’t you know,” so unique that you will be glad you 
attended. Armco will also broadcast Tuesday night. Wednesday night is the ban- 
quet and dance. The dignified part of the banquet will be ultra-dignified but thor- 
oughly enjoyable, and the informal social part will be a delight to the aged (meaning 
your Secretary) and the young alike. 
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On Monday and Tuesday noons there will be meeting luncheons with terse 
addresses on management. The Wednesday noon luncheon meeting will be on Cost 
Finding. These luncheons will be promptly at 12:15 
to 1:30 

The Art Division has special meetings with the Terra 
Cotta and White Wares Divisions. The Art Division is 
putting over an ambitious program of industrial art pro- 
motion, one that will have lasting benefits. Keep track 
of them. They are off to a very propitious start. 

The general meetings on Monday and the plant 
visits on Thursday and Friday will be full to the brim 
with things worth your while. You can ill afford to miss 
them. 

The ladies? Yes, the ladies have a great time pre- 
pared for them. Did you meet that delegation last year 
in Chicago headed by Mr. and Mrs. Ryland New, Mr. and 
Mrs. Cote, our own Mr. and Mrs. Harold Dingledine, 
Mr. and Mrs. Gordon Keith, et al, to the number of 
over 100? They were enthusiastic, real ‘‘come to my 
heart” folks. Those of us who were on the two summer 


Haroup F. DINGLEDINE 


Vice-Chairman, Cana- 


meeting tours in Canada know what real hospitality is, 
as extended by our Canadian cousins. Will our ladies 
be welcomed and will they thoroughly enjoy that week 
in Canada? Well, I pity the man who left his better 
half home after she hears from the fortunate ‘“Anns’’ who 
were in Toronto the week of the AMERICAN CERAMIC 


dian Committee, 32nd An- 
nual Meeting; President, 
Canadian National Clay 
Workers’ Association; 
Production Manager, Na- 
tional Sewer Pipe Co., 
Ltd., Hamilton, Ont., 


SocrETy Meeting. 


G. C. KEITH 


Secretary - Treasurer, 
Canadian Committee, 
32nd Annual Meeting; 
Secretary, Canadian Na- 
tional Clay Workers’ Asso- 
ciation, Toronto 


Canada 


Weather? Toronto, “the meeting city,” knows noth- 
ing about weather. It is always moderate there. They 
had no more snow and no lower temperatures in 
Toronto during that winter spell we had in December 
than did Columbus. You had better bring your top 
coat even though you may not need it. It will be 
colder in Detroit, Buffalo, and Albany than in Toronto. 
Don’t believe it? You will. 

The big thing of course is the Meeting program, 
and a better one was never arranged: rich with fun- 
damentals, sparkling with interesting applications and 
teeming with understandable practicalities. The ceramist 
not attending these meetings will lose more than he 
can afford. 

Going abroad appeals to each one of us. You 
will have this opportunity on Monday, February 17, 
and not alone into Canada. General Mitchell will take 
us to France, there to see the French faience. Professor 
Newcomb will travel tour us all over Europe viewing 
architecture. Both the General and the Professor will 
use colored slides. 

One more suggestion—arrive early Sunday, February 
16 and plan to stay all week. Obtain your railroad 


certificate when purchasing your going ticket. 
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BIOGRAPHICAL SKETCH OF BRIG.-GENERAL C. H. MITCHELL! 
Chairman, Canadian Committee, 32nd Annual Meeting 


Born, Ontario, Canada, 1872. 
EDUCATED 

University of Toronto; Engineering Degrees, B.A.Sc. and C.E.; Honorary Degrees, 

LL.D., Toronto, and D.Eng., Stevens, New York. 
ENGINEERING PRACTICE 

Niagara Falls, 1892 to 1906; City Engineer Niagara Falls, Ontario, and later Chief 
Assistant Engineer of Ontario Power Company. 

Consulting Engineer, Toronto, 1906 to 1914, principally in Hydro Electric Power; 
works in all Provinces of Canada. Consulting Engineer to Dominion Government and 
various Provincial Governments. 


In GREAT WAR 


From start, August, 1914; returned to Canada, June, 1919 (five years); General 
Staff Officer throughout whole time, serving on General Staff (Intelligence) of Ist 
Canadian Division, Canadian Corps, 2nd British Army (under Lord Plumer); on G.H.Q. 
British Army in Italy (under Lord Cavan) and at War Office in London after Armistice. 

British Decorations: C.B. in 1918, C.M.G. in 1917, D.S.O. in 1916, Long Service 
Decoration in 1919; mentioned in Despatches seven times. 

Foreign Decorations: Legion of Honour (Officer) France in 1916, Order of Leopold 
(Officer) Belgium in 1917, Crown of Italy (Ufizziale) Italy in 1918, Croix de Guerre, 
Belgium in 1917, Croce di Guerra, Italy in 1918. 

Post-WaR ENGINEERING 

Consulting Engineering Practice, mainly in Hydro Electric Power and Transporta- 
tion, on Ontario Government Royal Commission on Radial Railways, 1920-21; On- 
tario Government Arbitration on Prices Niagara Power, 1921; Member Canadian Sec- 
tion Joint Board of Engineers on St. Lawrence Waterway Project; International Com- 
mission on Navigation and Power, 1924-1930. 

UNIVERSITY OF TORONTO 
Dean of the Faculty of Applied Science and Engineering, 1919-30. 


MISCELLANEOUS ACTIVITIES 


President, Engineering Institute of Canada, 1929; President, Toronto Board of 
Trade, 1927; President, Chamber Music Society of Toronto, 1923-24; President, Em- 


pire Club of Canada, 1921; President, Toronto Guild of Civic Art, 1913-14. 


Recreations: Golf, travel, walking, mountain climbing; greatly interested in art, 
music, and ceramic art. 


REXFORD NEWCOMB, ARCHITECT ON TORONTO MEETING PROGRAM 


A brief biographical sketch of Rexford Newcomb, Department of Architecture, 
University of Illinois, is presented here. Professor Newcomb will deliver an illustrated 
lecture at the Monday afternoon Session of the 32nd Annual Meeting, AMERICAN 
Ceramic SocrEty. His subject is ‘“The Réle of Ceramics in Architecture.” 

Born April 24, 1886, at Independence, Kansas. 


1 For photo see Bull. Amer. Ceram. Soc., 9 [1], 5 (1930). 
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He was educated at University of Kansas, University of Illinois, University of 
Southern California, and travel-study abroad. Practice of Architecture at Long Beach, 
California, 1912-1917. For five years Head of Department of Fine and Applied Arts, 
Long Beach Polytechnic School; four years principal 
Polytechnic Evening Schools; Adjunct Professor of 
Architecture, University of Southern California, 1916- 
17; Professor of Architecture and College Architect, A. & 
M. College of Texas, 1917-18; Professor of the History 
of Architecture, University of Illinois since 1918. 

Editor of Western Architect, Chicago; Consulting 
Architect and Author of Tile Monographs, Associated 
Tile Manufacturers; Lecturer; Co-Chairman on Archi- 
tecture, American Concrete Institute; Author: 


Franciscan Mission Architecture of Alta, California, 
1916 

The Old Mission Churches and Historic Houses of 
California, 1925 

The Spanish House for America, 1926 

Mediterranean Domestic Architecture in the United 
States, 1928 REXFORD NEWCOMB 


Also over 250 articles in the technical press, including a series of 24 articles on ‘‘Color 
in Architecture.” 

Member, American Institute of Architects (Past-President, Illinois Chapter), Ameri- 
can Historical Assn., Fellow, American Assn. for the Advancement of Science, Illinois 
Academy of Science Society, Sigma Xi, and some 15 other professional learned societies. 


THAT SUNDAY NIGHT CONCERT 


When the management of the Royal York undertook to choose an organist to be 
placed in charge of the huge Casavant organ installed in the Concert Hall of the Hotel, 
they had at their disposal applications from prominent performers in England and 
France as well as from the United States. Harvey Robb was chosen from all this 
galaxy of brilliant players because he is considered to be, possibly, the most outstanding 
and best known of all characteristically Canadian artists in the field. 

To quote Augustus Bridle, the noted Canadian critic ‘Harvey Robb is one of the 
most brilliant, resourceful, and successful of all Canadian musicians.’”’ While much of 
his training has taken place outside of Canada, Harvey Robb is fast becoming among 
Canadian organists what Dupre is in France and Lynwood Farnam means in the coun 
try to the south. 

During the Sesqui-Centennial Exposition at Philadelphia, Harvey Robb was chosen 
to represent Canada in a recital before several hundred of the leading organists from all 
parts of the world. The Chicago Diapason in referring to this occasion reported ‘‘it is 
seldom that a performer receives an ovation as that accorded Harvey Robb by his 
critical brethren.” 

Harvey Robb has held positions in some of Toronto’s most prominent churches and 
is a noted choral conductor. It was his choir which performed the choral part in the 
sensational opera success ‘‘Hugh the Drover’’ at the English Folksong Festival held in 
the Royal York last November. He has been organ representative of the Famous 
Players Corporation of Canada and is one of the Board of Examiners of the Toronto 
Conservatory of Music, conducting examinations in various parts of Canada. 


The series of recitals he has given in the Royal York Concert Hall on Sunday even 
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ings has been his latest success. It has been determined, that in the last eighteen 
recitals, at least thirty thousand people have applied for admittance. 

Mr. Robb has arranged a program of music that will include singing by a choir of 
200 male voices. It is said that this is one of the best-drilled glee clubs on the northern 
continent. This concert will be worth hearing Sunday night, February 16. 


NEW MEMBERS RECEIVED FROM DECEMBER 1 TO JANUARY 1 


CORPORATION 


American Rolling Mill Co., J. J. Canfield (voter), Middletown, Ohio. 
Societa Anonima Materiali Refrattari, Piassa XI Maggio N. 2, Livorno, Italy. 


PERSONAL 

William T. Davies, Buckeye Porcelain Enameling Co., Cincinnati, Ohio. 

J. B. Fichtner, Superintendent, American Vitrified Products Co., Barberton, Ohio. 

Mary L. Hull, Colorist, Midland Terra Cotta Co.; 227 Clinton Ave., Oak Park, IIl. 

Charles McMullen, Research Engineer, Carborundum Co.; 331 74th St., Niagara 
Falls, N. Y. 

William Arthur Potts, Webster Hall, Pittsburgh, Pa.; U.S. Gypsum Co. 

Evan V. Rinehart, 292 Madison Ave., New York, N. Y.; Staff Manager, Johns-Manville 
Corp. 

Hugh Ely Romine, 210 Semple St., Oakland District, Pittsburgh, Pa.; Research Metal- 
lographist, American Sheet and Tin Plate Co. 

Harry Lawrence Steele, Wyndinent, Bearsden, Glasgow, Scotland; Manager, Brittania 
Pottery Co., Ltd. 

Benjamin Joseph Sweo, 3717 Jenifer St. N. W., Washington, D. C.; Junior Ceramist, 
Enamel Section, U. S. Bureau of Standards. 

Victor C. Swicker, Chemist, Hartford-Empire Co., Hartford, Conn. 


STUDENT 
Alfred University, Alfred, N. Y. 
Meredith Barton Frank E. Blomquist 
Ohio State University, Columbus, Ohio 
Gilbert Soler Charles Leonard Wilson 


Missouri School of Mines, Rolla, Mo. 


W. D. Keller 


Membership Workers’ Record 


CORPORATION STUDENT 

Office 2 Charles R. Amberg 2 

Personal . Warren F. Copp l 
Henry N. Baumann, Jr. 1 M. E. Holmes 1 
George H. Brown l Office 1 
H. F. Goodwin 1 a 
Raymond B. Ladoo 1 Total 5 
Bernard Moore l Grand Total 17 
Gordon R. Pole 1 
R. E. Stark l 
H. G. Wolfram 1 
Office 2 


Total 10 
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ROSTER CHANGES IN DECEMBER 
CoRPORATION* 


American Gas Association, Harry A. Sutton (voter), 420 Lexington Ave., New York, 
N.Y. (J. P. Leinroth (voter).) 
Devilbiss Mfg. Co., E. F. Frey (voter), Toledo, Ohio. (Frank A. Bailey (voter).) 
Ross-Tacony Crucible Co., K. E. Buck (voter), Tacony, Philadelphia, Pa. (Charles C. 
Bacon (voter).) 
PERSONAL* 


Blunt, R. A., Vice-Pres. and Gen. Mgr., Buck Glass Co., Fort Ave. and Lawrence St., 
Baltimore, Md. (Membership changed from L. M. Buck.) 

Burchenal, Charles H., Cambridge Tile Mfg. Co., P. O. Box 836, Cincinnati, Ohio. 
(Covington, Ky.) 

De Celle, J. A., Chicago Hardware Foundry Co., North Chicago, Ill. (538 Forest Ave., 
Highland Park, 

Ellison, R. W., 2851 Rose Ave., Altadena, Calif. (Pasadena, Calif.) 

Grady, John H., National Fire Proofing Co., East Canton, Ohio. (Claycraft Mining & 
Brick Co., Black Lick, Ohio.) 

Hartmann, M. L., 253 South Maple Drive, Beverly Hills, Calif. (1101 Security Title 
Insurance Bldg., Los Angeles, Calif.) 

Henson, W. H., 11 Elm St., Worcester, Mass.; Norton Co. (81 Whitmarsh Ave.) 

Kates, <1 G., 2418 Garland Ave., Nashville, Tenn. (618 Superior Ave., Dayton, 
Ohio. 

Kayser, Julius A., Laclede Christy Clay Products Co., 1711 Ambassador Bldg., St. Louis, 
Mo. (622 Forest Court, Clayton, Mo.) 

Keller, Roscoe, Alfred, N.Y. (45 McKinley Ave., Kenmore, N. Y.) 

Kuechler, A. H., Wellsville, Mo. (2729 Edgehill Rd., Cleveland Heights, Ohio.) 

Larkin, Paul G., Box 305, Lincoln, Calif. (Box 92.) 

Massey, Crawford, Box 1223, Los Angeles, Calif. (492 E. 46th St.) 

McBurney, John W., 414 Taylor St., Chevy Chase, Md. (Bureau of Standards, Wash- 
ington, D. C.) 

McCann, Sydney W., 39 Vassar St., Rochester, N. Y. (628 Columbus Apts.) 

Nagle, J. A., 30 Acton Rd., Columbus, Ohio. (Carling Tile Co., Macon, Ga.) 

Navratiel, Hans, Beuthen Oberschlesien, Parallel Str. 6, Germany. (415 Liberty St., 
Flint, Mich.) 

Pearce, R. Melville, 144 Mohawk Ave., Scotia, N.Y. (36 Elder St., Schenectady, N. Y.) 

Pellerano, Silvio, 1918 71st St., Brooklyn, N. Y. (Garfield Mfg. Co., Garfield, N. J.) 

Rudd, Richard D., 26 Weldon Ave., Apt. B, Phoenix, Arizona. (203 Ceramics Bldg., 
Urbana, III.) 

Smith, Stanton G., 76 Federal St., Brunswick, Me. (Box 94, Auburn, Me.) 

Sutton, W. J., Department of Chemistry, Cornell Univ., Ithaca, N. Y. (11 Seneca St., 
Hornell, N. Y.) 

Tayior, William M., Ohio Fuel Gas Co., Toledo, Ohio. (56 Acton Rd., Columbus, Ohio. ) 

Thornton, Paul E., 428 Argyle St., Waterloo, Iowa. (325 Ash Ave., Ames, Iowa.) 

Turner, William, 2 Fernwood Lane, R. F. D. No. 4, Trenton, N. J. (1511 Brunswick 
Ave.) 

Warner, Stanley, 608 Palmetto St., Chattanooga, Tenn. (430 Crest Rd.) 

Watters, C. R., General Delivery, Mansfield, Ohio; Westinghouse Electric & Mfg. Co. 
(411 Shuttle Meadow Ave., New Britain, Conn.) 

Williams, A. E., 816 W. Evelyn St., Lewistown, Mont. (Hartford-Empire Co., Box 
1411, Hartford, Conn.) 

Yung, William A., 3231 Sherbourne Road, Detroit, Mich. (471 S. Atlantic Ave., Pitts 
burgh, Pa.) 

STUDENT* 

Copp, Warren F., 52 W. Norwich Ave., Columbus, Ohio. (356 14th Ave.) 

Crisfield, A. P., P.O. Box 1313, Savannah, Ga. (114 Barnard St.) 

Gill, Joseph W., 42 13th Ave., Columbus, Ohio. (Port Clinton, Ohio.) 

Hillmiller, John, Box 231, Alfred, N.Y. (82 Hetzel St., Salamanca, N. Y.) 

Lane, Kenneth C., Box 102, Wellsville, N.Y. (Box 645, Alfred, N. Y.) 

Moser, John, 220 14th Ave., Columbus, Ohio. (411 McKinley St., Middletown, Ohio.) 

Shardlow, L. Russel, 204 Ceramics Bldg., University of Illinois, Urbana, Ill. (N. 
Bloomfield, N. Y.) 


* Addresses within the parentheses (_ ) represent the old address. 
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These roster changes which are published each month may be checked against the 
complete Membership Roster which was published in the July, 1929, issue of the Bul- 
letin. Copies of this issue may be obtained from the Secretary’s office, price $2.00. 


JOSIAH WEDGWOOD BICENTENARY, STOKE-ON-TRENT, WEEK OF MAY 18 


Program Contribution by the American Ceramic Society 


1. General address on ‘‘The Influence of Wedgwood in the Ceramic Arts.’’ By 
Karl Langenbeck. 

2. ‘The Progress of Research in the Science.’ 
volume. By Albert V. Bleininger. 

3. ‘The Contribution of Technical Education to Ceramic Progress.’? By Edward 
Orton, Jr. 

4. “The Advances in the Decorative Arts as Applied to Ceramics.’’ By Frederick 
H. Rhead. 

5. ‘‘The Progress of Mechanical Processes in Ceramic Manufacture.’’ By William 
E. Wells. 

6. ‘Advances in Quality of American Pottery.’’ By R. H. Pass. 


A paper for the commemoration 


GREETINGS FROM OUR BRITISH FRIENDS 


W. J. Gardner, President of The Ceramic Society of England, sent the following 
wireless to G. A. Bole, President of the AMERICAN CERAMIC SOCIETY: 
“Hearty Xmas greetings and all prosperity New Year for yourself and members 


LOCAL SECTION NEWS 
Pittsburgh Section 


A meeting of the Pittsburgh Section was held on Tuesday evening, January 14th. 
Two very interesting papers were presented. 

“‘Sampling of Finely Ground Materials’”’ presented by S. S. Cole, and the discussion 
which followed gave a comprehensive insight into methods of sampling in use and 
their value. 

The second paper, ‘‘The Interpretation of Ciant and Laboratory Test Data,’’ pre- 
sented by R. F. Ferguson, was one of the most interesting and valuable papers which 
have been presented before this section. 


NOMINATIONS FOR OFFICERS OF REFRACTORIES DIVISION, 
AMERICAN CERAMIC SOCIETY 


The Nominating Committee of the Refractories Division, AMERICAN CERAMIC 
SocrEty has submitted the following nominations for officers of the Division for the 
coming year: 

Chairman: C., F. Geiger 
Vice-Chairman: §S. 8. Cole 


Secy.-Treas.: Miss D. A. Texter 
Nominating Comm.: FE. H. Van Schoick and G. A. Bole. 
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NOTES AND NEWS 
GENERAL CONFERENCE ON FELDSPAR CLASSIFICATION! 
Held at Bureau of Standards, Washington, D. C., January 14, 1930 


The officers of the meeting were B. C. Burgess, Chairman and H. H. Steidle, Secre- 
tary. Those present included 23 representatives of the feldspar grinding industry, 12 
representatives of feldspar users, and 12 representatives of the Government and the 
ceramic schools. A total of 48 was registered. 

The subject of Screen Classification was considered first. The value of screen analy- 
sis was recognized but some doubt was expressed as to the value of the screen classifica- 
tion system proposed. There is need for more information on percentages of finer 
grain classification. The classification of fines by sedimentation was suggested. It 
was stated that the recognition of tolerances in size of openings of standard sieves is 
very important and accounts for variation of different sieves to give exactly the same 
values. 

The members finally agreed to accept the proposed test for fineness as tentative 
for a six-month period and to appoint a committee to accumulate data on the subject 
and report recommendations for needed modifications at the end of that period. 

Classification based on chemical composition for ceramic of body grades of feldspar 
was next considered. It was indicated that there is a need for a class having an SiO, 
content less than 68%. It was voted to introduce a class having 66% SiO, and less 
and call it No. 66; also a group having more than 66% and up to 68% SiO, and call 
it No. 68. A statement of the free quartz content reported was called for. The sug- 
gestion was made that the total alkali content also be reported, as well as a statement 
of CaO and MgO. It was voted to include a K,O:Na,0 ratio of 6:1 in the classifica- 
tion and indicate it as No. 61. 

Body Feldspar Classification as proposed was accepted with these additions: all 
to be tentative and to be in charge of the Committee for study and recommendation 
at the end of six months. 

In considering the Classification of Glaze Feldspars a need is indicated for classes 
to cover feldspars having 8 to 10% Na,O and also equal amounts of K,O and Na,O. 
This Classification was accepted as tentative and referred to the Committee in the 
same as the Body Feldspars. 

The Classification of Glass Feldspars was next considered and a special subcommittee 
was agreed upon to make recommendations to the General Committee at the earliest 
possible moment covering the classification necessary for Glass Feldspars. 

The ‘‘Off Color’ group was left entirely in the hands of the General Committee. 

It was voted to place all the foregoing in the hands of the General Committee with 
the understanding that a meeting will be held in connection with the Annual Meeting 
of the AMERICAN CERAMIC SociETy at Toronto, and that that Committee report back 
at the end of six months with recommendations of a classification to cover the feldspars 
as set forth in the groups indicated. 

The personnel of the Committee elected is as follows: 

B. C. Burgess, Tenn. Mineral Products Co., Chairman 

V. V. Kelsey, Consolidated Feldspar Co., F eldspar Grinding Industry 

C. E. Golding, Standard Flint & Spar Co. wee. 

C. H. Peddrick, United Feldspar Corp., 

L. E. Barringer, General Electric Co., Whiteware 


J. Hamilton, Trenton Potteries, 
Edw. Schramm, Onondaga Pottery Co., “ 


1 By A. S. Watts. 


47 


48 NOTES AND NEWS 


— 


*. C. Flint, Hazel-Atlas Glass Co., Glass and Chairman Glass Committee 
T. C. Earnill, Owens-Illinois Glass Co., Glass 

E. G. Porst, Porcelain Enamel & Mfg. Co., Enamel 

Arthur S. Watts, Ohio State University, AMERICAN CERAMIC SOCIETY 

H. H. Steidle, Bureau of Standards, Secretary 


GRADUATE STUDY AND RESEARCH IN CERAMICS 
Massachusetts Institute of Technology 


The Massachusetts Institute of Technology offers an opportunity for Graduate 
Study and Research in Ceramics leading to the degree of Master or Doctor of Science. 
The purpose of this work is to give the student a broad training in the fundamentals 
of the subject, so that he may be well fitted to take a responsible position in the in- 
dustry. 

The subjects offered include: 


(1) Theory and Practice of Fundamental Ceramic Processes 
(2) Physical Properties of Ceramic Products 
(3) Optical Ceramics - 


It will also include other advanced subjects which apply to this field, such as X-Ray 
and Crystal Structure, Physical Chemistry, Colloids, Photoelasticity, etc. 

The work in Fundamental Ceramic Processes will take up the theory and practice 
of forming, drying, and firing of clay articles, such as white wares, refractories, terra 
cotta, etc. The principles involved in the manufacture and use of glass, cements, and 
abrasives will also be discussed. The principles of kiln and furnace design are discussed 
and practical examples will be analyzed. 

The subject, of Physical Properties of Ceramic Products, will include the various 
methods of determining the properties of finished ceramic articles. The influence of 
manufacturing methods on these properties is taken up in order to bring out effective 
methods of control. 

Optical Ceramics is primarily a laboratory subject in which the methods of petrog- 
raphy are applied to the study of ceramic products and raw materials, such as clay, 
cement, glass, porcelain, refractories, etc. 

This course is open to graduates of technical schools who have the proper prerequi- 
sites. Students who have had no undergraduate work in Ceramics may take the sub- 
ject of Elementary Ceramics during the preceding summer. 

The staff in charge of this new work is as follows: 

Professor C. L. Norton, head of the Physics Department 

Professor F. H. Norton, in charge of ceramic work 


W. H. Graves, assistant in ceramics 
Asst. Prof. M. J. Buerger, geology, petrography, and optical ceramics 


Professor Norton gives the following statement regarding the work accomplished 
thus far: 

‘*As the course has just started we have as yet only a few students, and our work 
at present is mainly research. The course, first, will be offered as a portion of Physics 
but later on it is expected that it will be made independent. We have the usual labora- 
tory equipment for carrying on ceramic operations on a small scale, and in addition we 
have excellent equipment of furnaces and temperature measuring apparatus.” 

The research work now being carried on consists of (1) a study of the New England 
Clays, (2) the effect of time and temperature on the maturity of whiteware bodies, 
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and (3) a fundamental study of the nature of ceramic colors. This latter investigation 
will be greatly aided by the automatic color analyzer devised by Professor Hardy of 
this Department. 


NEWS FROM THE CERAMIC SCHOOLS 
New York State School of Clay Working and Ceramics 


The opening of the school year revealed several changes in the Ceramic Dept. fac- 
ulty. C. R. Amberg, University of Illinois, replaced F. S. Westendick as Professor 
of Ceramic Engineering and W. P. Cortelyou, also of the University of Illinois, was 
added to the department as instructor in Ceramics and Chemistry. 

John Hillmiller, a Junior, was made foreman of the mold shop, replacing Nathan 
Tucker, who was graduated last June. 

During the semester several trips were made by both the senior engineers and the 
art students. The engineers visited plants in Buffalo and vicinity, while the art stu- 
dents viewed exhibits in Rochester and Pittsburgh. 

A new course is being offered this year in Optical Minerology under Prof. Amberg 
The course embraces both the theoretical and practical side of the subject. 

Professors Amberg and Merritt were initiated into active membership in the New 
York Chapter of Beta Pi Kappa, Honorary National Ceramic Engineering Fraternity, 
at a regular meeting Oct. 30, 1929. 

E..H. Spencer, Secretary 


Iowa State College 
Professor Cunningham of this department, in collaboration with W. E. Bancroft, 
professor of Physical Chemistry at Cornell University, has written and submitted an 
article on ‘Iron Oxide in Borate Beads’ to the Journal of Physical Chemistry. This 
paper will be published in the January issue. 


On one of the regular weekly meetings of the Student Branch, AMERICAN CERAMIC 
SocrEty, a number of slides on high temperature insulation were shown. Booklets 
on the same subject were distributed at the end of the meeting. This service was 
through the generosity of the Johns Manville Corp. A written lecture accompanied the 
slides. 

The Student Branch of the AMERICAN CERAMIC SOCIETY is composed of all students 
taking Ceramic Engineering and the faculty of the department at Iowa State College. 
The custom is to have some student from the department or some authority on ceramic 
problems, speak before the Society at its weekly meeting. This talk is always on some 
topic or problem concerning the ceramic industry. 

The students elected as officers for the year were as follows: 

Garrit H. Wormhoudt, President 

Glenn W. Johnson, Vice-President 

Dwight W. Moore, Treasurer 

Wade Willey, Secretary 

These men are all senior Ceramic Engineering students. It is attempted to make 
these meetings an open forum for discussion by students and professors of the problems 
and policies of the department. Another feature of the Society is the annual dinner 
given by the members for the faculty, freshmen, and other new students. 


D. D. Wheeler, a graduate of the Ceramic Engineering department, is now employed 
by the American Rolling Mill Company. Mr. Wheeler completed his Master’s degree 
work at the University of Washington under the direction of Hewitt Wilson. 
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C. H. Brown and K. Morriss are working on the problem of engobing and glazing 
of various heavy products for an Iowa manufacturer. G. H. Wormhoudt is working 
on a problem concerning the possibilities of using an Iowa clay or less for an insulating 
material. 

Preparations are now being started by this department for the manufacture of souve- 
nirs to be given away during Veishea, the yearly Iowa State College open house. The 
souvenir this year will be a small pitcher made by the casting process from Iowa clays. 
The molds have already been finished and casting will commence soon. All the work 
is done by student volunteers. This department has always taken a great deal of pride 
in its open-house exhibition and has won a number of cups in competition with the 
other departments of the college. 


The complete remodeling of the present quarters and the addition of a new wing 
has been completed. The laboratory space and capacity of the department has almost 
been doubled. An attractive feature of the improvement is the addition of an open 
cement yard which gives plenty of space for storage of material and equipment and 
which also has clay bunkers along one side for the storage of clay. Another feature 
of the new quarters is a completely equipped research laboratory. ‘This laboratory 
is now occupied by Dr. Cunningham, who is working on colloid problems on clays in 
addition to his teaching duties. 


Research Fellowships in Metallurgy and Mining at the School of Mines and 
Metallurgy, University of Missouri, and the Mississippi Valley Experiment 
Station, U. S. Bureau of Mines, 1930-1931 


In coéperation with the U. S. Bureau of Mines and the State Mining Experiment 
Station, the School of Mines and Metallurgy of the University of Missouri offers four 
fellowships.! These fellowships are open to graduates who have the equivalent of a 
Bachelor of Science degree and have had the proper training in mining, metallurgy, 
or chemistry, and who are qualified to undertake research work. The income of each 
fellowship is $800 for ten months beginning Sept. 1, 1930. Fellows pay fees amount- 
ing to approximately $42 per year. 

Fellows will register as students in the School of Mines and Metallurgy of the Uni- 
versity of Missouri, and become candidates for the degree of Master of Science (unless 
this or an equivalent degree has been earned). Their class work will be directed by 
the heads of the departments of instruction, but about half of their time will be spent 
in research work under the direction of the Bureau of Mines staff resident at the School 
of Mines. The purpose of this work is to undertake the solution of definite problems 
confronting the mining and metallurgical industries of the State of Missouri. For 
1930-31 the four fellowships will be granted in the following subjects: Ore Dressing: 
Problems in (1) Gravity Concentration, (2) Flotation, (3) Ball Milling, and (4) Magnetic 
Concentration. 


Art Students’ League of New York—Annual Competition for Scholarships 


A Scholarship Competition open to all art students in the United States with the 
exception of those living in New York City, will be held at the Art Students’ League 
of New York on April 2, 1930. 


1 Applications, with a certified copy of collegiate record, statement of professional 
experience, and names and addresses of three references will be received up to June 
15, 1930. 
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Ten Scholarships will be awarded to the applicants whose work shows the greatest 
promise. 

Work in any medium from Life, Antique, Landscape, Portrait, and Illustration, 
may be submitted. 

The Scholarship Committee desired to obtain the most comprehensive knowledge 
possible of the student’s ability and for that reason postulates the following conditions: 


Life Drawings on full-size charcoal paper (19 X 25) 

Sketch Book or Loose Leaf Sketches 

Compositions (in any medium) 

Paintings and other material at hand (to be sent flat, unframed) 

5. In regard to sculpture, photographs may be submitted and drawings as stated 
above in 1, 2, and 3. 


Te 


Work must be received at the office of the Art Students’ League not later than March 
30, 1930, and must be sent with return express or parcel post charges prepaid. All 
work submitted is sent at owner’s risk. 

Students entering this Competition are urged to send the most comprehensive exhi- 
bition possible to facilitate the work of the Committee. The scholarship so awarded 
will carry with it free tuition in any two classes of the League during the season of 1930-31. 
The Jury will consist of the Scholarship Committee and the Board of Control 
of the Art Students’ League of New York. All students interested are cordially in- 
vited to enter this Competition. Application blanks to be filled out by each entrant, 
which must accompany all work submitted, will be supplied upon request. 

Direct all letters and parcels: For Scholarship Competition 
Art Students’ League of New York 


215 West 57th Street 
New York, N. Y. 


NEW JERSEY CLAY WORKERS’ ASSOCIATION ANNUAL MEETING 


The Annual Meeting of the Association was held at the Ceramics Building, Rutgers 
University, New Brunswick, N. J., on Thursday, December 19, 1929. Over 100 mem- 
bers were in attendance at the morning and afternoon sessions. 

The morning session was in charge of the President, J. A. Williams. The following 
program was presented: 


Address by the President: J. A. Williams, Mitchell-Bissell Co., Trenton, N. J. 
“Effect of Furnace Atmosphere on the Qualities of Certain Types of Glazes.’’ 
By Arthur P. Watts, American Gas Assn. Research Fellow, Dept. of Ceramics, 
Rutgers University. 
‘Discussion of the Value of the Autoclave in the Testing of Glazed Wares.’ 
Led by R. G. Mills, Dept. of Ceramics, Rutgers University. 


Following the report of the Nominating Committee, the following new officers were 
voted upon and installed: 

President: Douglas J. Fisher, Sayre & Fisher, Sayreville, N. J. 

Vice-President: F. W. Dinsmore, Imperial Porcelain Wks., Trenton, N. J. 

Secretary-Treasurer: G. H. Brown, Dept. of Ceramics, Rutgers University 

Asst. Secy.: Margaret G. Hartmann, Dept. of Ceramics, Rutgers University. 


Luncheon was served at the College Dining Hall. 
The afternoon session was in charge of Douglas J. Fisher, the newly-elected Presi- 
dent. The following papers were presented: 
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“‘Whiteware Work at the Columbus Station of the U. S. Bureau of Standards.”’ 
By T. A. Klinefelter, Supt., Columbus, Ohio. 

‘The Uses of Some Electric Furnace Products in Clay-Bonded Wares.”’ 
By Robert Kirkpatrick, Refractories Division, Norton Co., Worcester, Mass. 


The next meeting will be held in June. 


ASSISTANT DIRECTOR OF THE BUREAU OF STANDARDS RESIGNS 


The resignation of Ray M. Hudson, Assistant Director of the National Bureau of 
Standards, in charge of Commercial Standardization, effective December 31, 1929, 
was recently announced by the Bureau. Mr. Hudson, on January 2, 1930, assumed 
new duties as Secretary of the Massachusetts Division of the New England Council, 
with headquarters in Boston, Mass. 


CALENDAR OF CONVENTIONS 


Organization 


AMERICAN CERAMIC SOCIETY 
American Chemical Society 
American Electrochemical Society 
American Foundrymen’s Assn. 
American Institute of Mining and 

Metallurgical Engineets 
American Society of Mechanical En- 

gineers 

Fiftieth Anniversary Meeting 


Semi-Annual Meeting 
American Society for Testing Ma- 
terials 
Assn. of Scientific Apparatus Makers 
of U. S. 


Common Brick Manufacturers Assn. 


of America 

Manufacturing Chemists’ Assn. of 
the U. S. 

National Academy of Sciences 

National Assn. of Manufacturers of 
Heating and Cooking Appliances 

Sand-Lime Brick Assn. 

Structural Clay Tile Assn. 

Tile and Mantel Contractors’ Assn. 


Date 


February 16-22, 1930 
Week of April 7, 1930 
May 29-31, 1930 
May 12-17, 1930 


February 17-20, 1930 


April 5-9, 1930 
June 9-12, 1930 
June 24-28, 1930 
May, 1930 
February 3-8, 1930 


May, 1930 
April 28-30, 1930 


May, 1930 

February 4-6, 1930 
February 12-14, 1930 
April 8-12, 1930 


Place 
Toronto, Canada 
Atlanta, Ga. 

St. Louis, Mo. 
Cleveland, Ohio 


New York, N. Y. 
New York, N. Y., 
Washington, D. C. 
Detroit, Mich. 
Atlantic City, N. J. 
Atlantic City, N. J. 
Memphis, Tenn. 


New York, N. Y. 
Washington, D. C. 


New York, N. Y. 
New York, N. Y. 
Columbus, Ohio 

New Orleans, La. 


and 
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- 
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U. S. Rotary Enamel Smelting Furnaces Give 


SATISFACTION 


Excellent 
Results Best 
Demonstrated 
by Large 
Number of 
Repeat Orders 


Crane Enamelware Company, Chattanooga, Tennessee. 
Kohler Company, Kohler, Wisconsin. 

Porcelain Enamel & Mfg. Company, Baltimore, Md. 
Ingram-Richardson Mfg. Company, Frankfort, Ind. 
Ingram-Richardson Mfg. Company, Beaver Falls, Pa. 
Ingram-Richardson Corporation, Bayonne, N. J. 

Grand Rapids Refrigerator Co., Grand Rapids, Mich. 
Columbian Enameling & Stamping Co., Terre Haute, Ind. 
Sheet Metal Products Company, Toronto, Canada. 
Republic Metalware Company, Buffalo, N. Y. 

Pacific Sanitary Mfg. Company, Richmond, California. 
A. Weiskittel & Son Company, Baltimore, Md. 
Malleable Iron Range Company, Beaver Dam, Wis. 
Edison Electric Appliance Co., Inc., Chicago, Ill. 

Welsh Tinplate & Metal Stpg. Co., Ltd., Llanelly, England. 
Ernest Stevens, Limited, Cradley Heath, England. 
Ward Leonard Electric Company, Mount Vernon, N. Y. 
American Enameled Products Co., Chicago, Ill. 
Michigan Porcelain Tile Works, Ionia, Michigan. 
Stanley Insulating Company, Great Barrington, Mass. 
Roesch Enamel Range Company, Belleville, Ill. 

L. D. Caulk Company, Milford, Delaware. 


SIZES AND CAPACITIES 


Nol No. 2 No. 3 No. 4 No. 4-B 
60 Ib. 150 Ib. 350 Ib. 750 1 


Ib. 200 Ib. 
Description, Photographs, Specifications and Prices Mailed promptly 


THE U.S.SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U.S. A. 
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A 


Aloxite (Refractory Products) 
Carborundum Co, 


Alumina (Hydrate and Calcined) 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


Aluminum Oxide (Fused) 
he Exolon Co. 
Harshaw Chemical Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifiuoride 
Harshaw Chemical Co. 


Ammonium Carbonate 
Harshaw Chemical Co. 


Antimony Oxide 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co. 


Automatic Temperature Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


B 


Ball Mills 
Abbé, Paul O. 
McDanel Refractory Porcelain Co. 
Mueller Machine Co., Inc 


Ball Mills (Laboratory Type) 
Abbé, Paul O. 


Barium Carbonate 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Barytes 
Harshaw Chemical Co. 


Batts 
Carborundum Co. (“Carbofraz Aloxite’’) 
Norton Co. (“Alundum-Crystolon”’) 


Bitstone 
Eureka Flint & Spar Co. 
Golding Sons Company 
Harshaw Chemical Co. 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co, 


Boats, Combustion 
Norton Co. 


Borax 
American Potash . Chemical Co. 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 
Roessler & Hasslacher Chemical Co. 


Borax Glass 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 


Boric: Acid (Crystal, Granular or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., 

Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Brickmaking Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
Carborundum Co. (“Carbofrax Alozite’’) 
Harbison-Walker Refractories Co. 
Norton Co. (‘Alundum-Crystolon"’) 


Cc 


Carbofrax (Refractory Products) 
Carborundum Co, 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium, Lead) 
. Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Caustic Soda 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Cements 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 
Norton Co. 


(When writing to advertisers, please mention the JOURNAL) 
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~~ FOR 1930 - - 


Use enamels that saved money 
for buyers last year 


Shipments of Ferro Enamel during 1929 were almost 
50 per cent greater than output during 1928. Output 
in 1928 exceeded that of 1927 by far while 1926 and 1925 
each showed an increased of 50 per cent over preceding 
years. 


During 1929 we served such customers as General 
Electric, Servel, Wrought Iron Range Co., Florence Stove 
Co., Frigidaire, Wehrle Company, Landers, Frary & 
Clark, Glenwood Range Company and others. 


Our Service Staff has this year grown to an unprece- 
dented size and the Ferro Enameling Company has 
established research laboratories and frit smelting 
plants in Europe and in Canada. 


These facts and figures indicate not only our growth 
during 1929 but the steady year to year increase our 
business has had. 


Two of the reasons for this are that Ferro Enamels 
are constantly improving and they give to users im- 
portant cost-saving advantages, some of which are 
listed below: 


(a) Lower enameling costs because of reduced reoperations 
and scrap. 


(b) Absolute Uniformity—allowing development of stand- 
ardized operations. 


(c) Lower cost of mill additions. 


(d) Assurance of maximum service when necessary and in- 
surance of intelligent development work. 


The Ferro Enamel Supply Company 


CLEVELAND, OHIO 


(When writing to advertisers, please mention the JOURNAL) 
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Ceramic Chemicals 
Drakenfeid and Co., B. F. 
Harbison Walker Refractories Co. 
Harshaw Chemical Co 
Metal & Thermit Corp. 


Roessler and Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Harrop Ceramic Service Co 
Mueller Machine Co., Inc. 
Philadelphia Drying \lachinery Co 
Proctor and Schwartz, Inc. 


China Clay (Georgia) 
Golding Sons Company 


Chromium Oxide 
Harshaw Chemical Co. 
Roessier & Hasslacher Chemical Co 


Clay (Ball) 
Golding Sons Company 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
Potters Supply Co. 
Roessler & Hasslacher Chemical Co 
Spinks Clay Co., H. 
United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 


Roessler and Hasslacher Chemical Co. 


United Clay Mines Corp. 


Clay (Electrical, Porcelain) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay and Talc Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Enamel) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Corundite Refractories Co. 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison Walker Refractories Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
United Clay Mines Corp. 


Clay (German Vallendar) 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Clay Handling Machinery 
Mueller Machine a. Inc. 
W. S. Tyler Co. 


Clay Miners 
Edgar Brothers Co. 
Golding Sons Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory baad & Tale Co. 
Spinks Clay Co 
United Clay Mines Corp. 


Clay (Potters) 
Golding Sons Co. 
Harshaw Chemical Co. 
Old Hickory Clay & Talc Co. 
Roessler & Hasslacher Chemical Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Sagger) 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Stoneware) 
United Clay Mines Corp. 


Clay (Terra Cotta) 
United Clay Mines Corp. 


Clay Tests 
Harrop Ceramic Service Co. 


Clay (Wad) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay Working Machinery 
Mueller Machine Co., Inc. 


Cloth (Wire Bolting) 
W. S. Tyler Co. 


Cobalt Oxide 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 
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The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 


SERVICE TO POTTERS 


We Manufacture — We Sell — 
PINS BALL CLAY 
STILTS SAGGER CLAY 
WAD CLAY 
THIMBLES GROUND FIRE CLAY 
SPURS BITSTONE 
SAGGERS FIRE BRICK 
IMPORTED PARIS 
CRUCIBLES WHITE 
TILE for Decorating Kilns DOMESTIC WHITING 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 
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Colors 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Hommel Co., O. 


Roessler and Hasslacher Chemical Co. 


Vitro Mfg. Co. 


Combustion Apparatus 
Leeds & Northrup Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co. 


Controllers 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Conveyers (Clay, Sand, Brick, etc.) 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Cornwall Stone (Imported) 
Golding Sons Company 
Harshaw Chemical Co. 


Crucibles (Filter, Melting, Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Cryolite 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


D 


Decorating Supplies 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 


Roessler and Hasslacher Chemical Co. 


Vitro Mfg. Co. 


Dishes (Alundum, Filtering, Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Disks (Alundum, Porous, Filter) 
Norton Co. 


Dolomite 
Harshaw Chemical Co. 


Driers 
Harrop Ceramic Service Co. 


Driers (China Ware, Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Drying Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


E 


Electrical Instruments 
Brown Instrument Co, 
Leeds & Northrup Co. 


Electrical, Porcelain 
Old Hickory Clay & Talc Co 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc. 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Corundite Refractories . 
Ferro Enamel Supply Co. 
U. S. Smelting Furnace Co. 
Vitro Mfg. Co. 


Enameling Muffles 
Carborundum Co. (Carbofraz) 


Enameling, Practical Service 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Enamels 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Enamels, Porcelain 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 
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KENTUCKY-TENNESSEE CLAY CO. 


Miners and shippers of uniform, depend- 
able clays whose quality has been 
proved and established 


General Office - - MAYFIELD, KY. 
PENNSYLVANIA SALT 
MANUFACTURING sv 4 
COMPANY 
Executive Offices: Philadel- PURE 
phia, Pa. 


Works: Philadelphia and 


New York Chicago ee 
Pittsburgh St. Louis I 


“A New Experience in Service” 

“If all firms would give such efficient service, 

it would be a greater pleasure to do business.” 
An Engineer. 

Bought 
Back Numbers of Periodicals { *g3fj 
Over 1,000,000 copies of odd numbers in addition 
to Volumes and Sets in stock regularly 
Catalogue sent upon request 
THE H. W. WILSON COMPANY 
963 University Ave. New York City 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Price per Volume (unbound) to non-Members.. ous Pee 


Forms of application for membership may be obtained from ‘the ‘American “Treasurer of the 
Society, Francis C. Flint, Washington, Pa. 
Address orders and inquiries to: The Secretary, Society of Glass Technology, The Univer- 
sity, Sheffield, England 


(When writing to advertisers, please mention the JOURNAL) 
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Equipment Enameling) 
Chi Co. 


cago Vitreous 
Ferro Enamel Supply Co. 


Exolon (Refractory Products) 
The Exolon Co. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


ans 
Philadelphia Drying Machinery Co. 


Feldspar 
Consolidated Feldspar Corp. 

Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Southern Feldspar, Inc. 
Standard Flint & Spar Co. 
United Feldspar Corp. 


Filter Cloth (Wire) 
W. S. Tyler Co. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Fire Brick 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 


Flint 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Flint (American Sand and Rock) 
Golding Sons Company 


Flint (Imported French) 
Golding Sons Company 


Flint Pebbles 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Flow Meters 
Brown Instrument Co. 
Leeds & Northrup Co. 


Frit 
Vitro Mfg. Co. 


Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Corundite Refractories Co. 
Ferro Enamel Supply Co. 
Harrop Ceramic Service Co. 
U. S. Smelting Furnace Co. 


Furnaces (Electrical Type) 
Engelhard, Chas., Inc. 


Furnace Slabs 
Corundite Refractories Co. 


G 


Glaze and Body Spar 
Consolidated Feldspar Corp. 
Golding Sons Company 
Harshaw Chemical Co. 


Glazes and Enamels 
-Chicago Vitreous Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Supply Co. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Glaze Spar 
Consolidated Feldspar Corp. 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Safety) 
. Tyler Co. 


Hearths 
Carborundum Co. 
(Carbofraz heat treating) 


Hearths Aluminous Cla Electrically 
Sintered Aluminum Orxide, Silicon 
Carbide) 
Carborundum Co. 


Humidity Control 
Brown Instrument Co. 
Leeds & Northrup Co. 
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H. W. R. SAGGER CLAY 


and 


H. W. R. —D— CLAY 


For Your Complete Sagger Batch 


“or HARBISON-WALKER REFRACTORIES CO. 
@ World's Largest Producer of Refractories Principal 
Pittsburgh, PaUSA 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 


Finishing } BLASDELL, N. Y. 
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Hydrogen Equipment 
Leeds & Northrup Co. 


Hygrometers 
Brown Instrument Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Brown Instrument Co 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Indicators, 
Leeds & Northrup Co. 


Infusorial Earth 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Iron (Enameling) : 
American Rolling Mill Co. 


J 


ers 
Fes Mueller Machine Co., Inc. 


Kaolin 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 


Roessler and Hasslacher Chemical Co. 


United Clay Mines Corp. 


Kaolin (Delaware) 
Golding Sons Company 


Harrop Ceramic Service Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F. 


Kryolith 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Shassiociee Chemical Co. 


L 


Laboratory Supplies 
W. S. Tyler Co. 


wn 
W. S. Tyler Co. 
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Leers (High Aluminous Clay, Electrically " 
et Aluminum xide, Silicon 
Carbide) 
Carborundum Co. 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 
Norton Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Leeds & Northrup Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Roessler & Hasslacher Chemical Co. 


Magnesite 
Drakenfeld & Co., B. F. 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
-Roessler & Hasslacher Chemical Co. 


Manganese 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co, 


Manometers 
Brown Instrument Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Meters (All Kinds) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Microscope 
Bausch & Lomb Optical Co. 


Minerals 
Drakenfeld & Co., B. F. 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. t ? 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 


Muffies (Furnace) 

Carborundum Co. (Carbofraz) 
Corundite Refractories Co. 
Norton Co 


Mullite (Artificial) 
The Exolon Co. 


| | 
? 
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MON'TGOMERY MULLITE 


PYROMETER PROTECTION TUBES 
Made of Electrically Fused and Chemically Controlled Mullite 
% SUPER-REFRACTORY IMPERVIOUS RIGID * 
The Ultimate in High Temperature Pyrometer Protection Tubes 


Distributed by These Leading Pyrometer Instrument Manufacturers 
Leeps & Norturup Co., Philadelphia, Pa. Tue Bristot Co., Waterbury, Conn. 


MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S. A. 


| Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


URE 


Miners, Importers AND PULVERIZERS 


Pure English Cornwall Stone 


Imported French Flint Connecticut Feldspar 
French Placing Flint New Hampshire Feldspar 
American Rock Flint New York Feldspar 
American Sand Flint Carolina Feldspar 
Eureka #1 Feldspar Maine Feldspar 


Eureka Specially Selected Glaze Spar has been famous 
for Twenty Years for its Brilliant Lustre 


EUREKA FLINT & SPAR CO. 
INCORPORATED 
Trenton-New Jersey 
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Muriatic Acid 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Opacifiers 
Harshaw Chemical Co. 
Hommel 
Titanium Alioy Mfg. Co. 


Orifice Plates 
Brown Instrument Co. 


Oxides 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel Co., O. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Roessier and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


P 


Pans ae and Dry) 
hambers Brothers Co. 
Mucllee Machine Co., Inc. 


Pebble Mills 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Petrographic Microscope 
Bausch & Lomb Optical Co. 


Potters Supply Co. 


Sand 
Eureka Flint & Spar Co. 
Golding Sons Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 


Plant Design 
Harrop Ceramic Service Co. 


Feeders 
hambers Brothers Co. 


Plate (Filter) 
Norton Co. 


Porcelain Enameling Service, Practical 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Roessler & Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Potash (Carbonate) 
Harshaw Chemical! Co. 
Roessler & Hasslacher Chemical Co. 


Potassium Bi-fluoride 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Pottery Machinery 
Mueller Machine Co., Inc. 


Protecting Tubes, Thermocouple 
Brown Instrument Co. 


Pug Mills 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pulverizing Machinery 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Pulverizing Mills 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


mps 
Mueller Machine Co., Inc. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


(Optical) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co, 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc, 
Leeds & Northrup Co. 


Pyrometer Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 


Brown Instrument Co. 


Corundite Ref: ies Co. 
Cc Inc. 
Leeds & Northrup Co. 


McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


R 


Recorders (CO, COs, SO: and Draft) 
Brown Instrument Co 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
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DON’T 
FORGET 
OUR 
THIRTY-SECOND 
ANNUAL 
MEETING 
IN 
AT 
oie ROYAL YORK HOTEL 
BORIC ACID WEEK 
OF 
“> FEBRUARY 16, 1930 
GUARANTEED 
OVER 9914% PURE 
AMERICAN POTASH & 
CHEMICAL CORPORATION MEETING 
Woolworth Bldg., New York City SIMULTANEOUSLY 


ETTING the one best 
Silicate of Soda for 
each of your uses. 


Some twenty-nine different brands are in- 
cluded in the line of Quartz Quality Silicates 
of Soda. Tell us about your problem, and 
we shall be glad to suggest the proper silicate 
of soda for that purpose. 


Philadelphia Quartz Company 


MAKERS OF SILICATES OF SODA 


General Offices: 121 S. Third St., Philadelphia 
Chicago Office: 205 W. Wacker Drive 
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Recording Instruments 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Refractories 
Carborundum Co. 
Corundite Refractories Co. 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Norton Co. 
United Clay Mines Corp. 


Refractory Materials 
The Exolon Co. 
Golding Sons Co, 
Harbison-Walker Refractories Co. 
United Clay Mines Corp. 


Regulators (Automatic Temperature) 
Brown Instrument Co 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Rutile 
Titanium Alloy Mfg. Co. 


Sagger Clay (Georgia) 
Golding Sons Company 


Sagger Presses 
Chambers Brothers Co. 
Mueller Machine Co., Inc, 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Machinery 
. S. Tyler Co. 


Screens (Cloth, Electric Vibrating) 
. S. Tyler Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 


Roessler & Hasslacher Chemical Co. 


Separators (Inclined Vibrating) 
W. S. Tyler Co. 


Shakers (Testing Sieve) 
W. S. Tyler Co. 


Sieves (Testing) 
yler Co. 


Silica Blocks 
Eureka Flint & Spar Co. 
Golding Sons Co. 


Silica (Fused) 
The Exolon Co. 


Silicate of Soda 
Philadelphia Quartz Co. 


Silicon Carbide 
The Exolon Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 
Harshaw Chemical Co. 
Norton Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co. 
U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 


Sodium Antimonate 
Harshaw Chemical Co. 
Metal & Thermit Corp. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 


Spar 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. 


Spurs 
Potters Supply Co. 


ilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


Tachometers 
Brown Instrument Co. 
Leeds & Northrup Co. 
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Carbofrax is Silicon Carbide 


Nothing Else But. 


HIS trade-name CarsBorrax is the distinguishing 

mark of the Carborundum Brand Silicon Carbide 
Super-Refractories and it indicates that they have the 
highest silicon carbide content that it is possible for such 
products to have. 

Hence their high refractoriness, their great mechanical 
strength—resistance to abrasion, clinker adhesion and 
spalling. 

And that is why CARBOFRAx is so well established in 
all industries where a real high temperature refractory is 
needed. If conditions call for an Aluminum Oxide Refrac- 
tory they are met with Aloxite Brand Refractories—also 
products of The Carborundum Company. 


Brick - Tile - Muffles - Hearths - Special Shapes 


The CARBORUNDUM Company, Perth Amboy, N. J. 


Christy Firebrick Company, St. Louis, Mo. Denver Fireclay Co., El Paso, Texas 


Pacific Abrasive Supply Co., Los Angeles—San Francisco 
Williams & Wilson, Ltd., Montreal—Toronto, Canada 
Harrison & Company, Salt Lake City, Utah 


(carsorunoum AND ALOXITE ARE THE REGISTERED TRADE MARKS OF THE CARGORUNDUM COMPANY FOR ITS PRC pucrs ) 
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BUYERS’ GUIDE 


(continued) 


Talc 
Hammill & Gillespie, Inc. 
Harsha hemical Co. 
Roessler and Hasslacher Chemical Co. 


Temperature Controls 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Temperature Instruments (Measuring) 
wn Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Brown Instrument Co. 
Chas., Inc. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance, Indi- 


Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile Machinery (Floor and Wall) 
Mueller Machine Co., Inc. 


Tile (Refractory) 
Carborundum Co. (Carbofraz) 
Harbison-Walker Refractories Co. 


Tin Oxide 
Drakenfeld & Co., B. F. 
Harshaw Chemicai Co. 
Metal & Thermit Corp 
Roessler and eccnaber Chemical Co. 


Titanium 
Harshaw Chemical Co. 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Tubes (Pyrometer) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Vacuum Pumps 
Mueller Machine Co., Inc. 


Valves (Automatic Control) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Vibrating Screens 
W. S. Tyler Co. 


V-Notch Meters 
Brown Instrument Co. 


Wet Enamel 
Chicago Vitreous Enamel Product Co. 
Vitro Mfg. Co. 


Whiting 
Drakenfeld & Co., B. F. 
Chemical Co. 

ler and Hasslacher Chemical Co. 


Wire Cloth 
W. S. Tyler Co. 


Witherite 
Harshaw Chemical Co. 


Woven Wire 
W. S. Tyler Co. 


Zirconia 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


PARIS TOP WHITE 


H. C. SPINKS 


JERNIGAN BALL 
BLACK & TAN WAD 


Home Office: 5th and Monmouth Sts., Newport, Ky. 
Branch Office: 504 Distributors Bldg., Chicago, III. 


CLAY CO. 


(When writing to advertisers, please 
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“PUTNAM 


A Plastic Super White Firing 
Washed Florida Kaolin 


maaan 


Beaver Falls, Pennsylvania 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 


UNUSUAL - SHAPES - OUR - SPECIALTY 


Engineering and Laboratory Service COLUMBUS, OHIO 


HARROP CERAMIC SERVICE CO. 


Engineers and Constructors 


Thirty-Second 
Annual Meeting 


February 16-21, incl. 


Royal York Hotel 


Flat Room Rate—$5.00 Single—$8.00 Double 


Make Reservations Now 


(When writing to advertisers, please mention the JOURNAL 
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CORUNDITE 


Chosen for 28 Fer r O 


Single end furnaces... 


How it was 
Picked 


Corundite’s reputation for 
exceptional ability to ‘‘stand 
the gaff’’ won it the first con- 
tinuous furnace order. 


After that job got into op- 
eration Corundite was speci- 
fied almost in entirely for 27 
more. And a number of 
others are now being planned 
to be built with Corundite. 


Economy in these 
continuous jobs lies in 
continuous operation. 
They’ve simply got tobe 
built with refractories 
that can be depended 
upon. Designer and 
builder both know that 

....and that’s the 
prime reason why 
CORUNDITE was 
chosen for the major 
portion of each of the 
28 Ferro single enders. 


These furnaces are located in 
Cleveland, Canton, Chattanooga, 
Dayton, Newark, Moundsville, De- 
troit, Napanee, Kankakee, Bay- 
onne, Salem, Ohio and Gardner, 
Write for names of owners. 


CORUNDITE 


REFRACTORIES 


MASSILLON, OHIO 


(When writing to advertisers, please mention the JOURNAL) 
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ALPHABETICAL LIST OF ADVERTISERS 


Page 
Roessler and Hasslacher Inside Front Cover 
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PROFESSIONAL 
DIRECTORY 


CLASSIFIED 
ADVERTISING 


ELLSWORTH PRICE OGDEN 
Consulting Ceramic Engineer 
Columbus, Ohio 


Manufacturing Problems, Plant Appraisal 
and Design, Heavy Clay Products, 
Refractories 


1957 Chelsea Road "Phone UN. 9867-R 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancastor, Ohio, U. S. A. 


Petrographic Laboratory 
W. Harold Tomlinson 


Microscopic examinations. 
All petrographic work. 


114 Yale Ave. 
Swarthmore, Pennsylvania 


JUST THINK! 
Only $30.00 
per year 
for this space 


ENAMELER thoroughly experienced 
on high quality Stove parts, Cast or 
Sheet Iron, Reflectors, Signs, Re- 
frigerator linings, Washing Machine 
tubs and all up to date articles. Ex- 
ecutive ability and knowledge to in- 
crease production and keep operation 
and making of enamel under control 
especially on job work. Willing to go 
to any foreign country. Can speak 
several languages. Desires position 
atonce. Address Box 84-D, American 
Ceramic Society, 2525 N. High St., 
Columbus, Ohio. 


WANTED Young Ceramic Engineer 
with some practical experience for 
work on manufacturing processes in 
the Laboratory and Shop. Address 
Box 85-D, American Ceramic Society, 
2525 N. High St., Columbus, Ohio. 


COMBUSTION ENGINEER, Enm- 
ployed. Two Chemisty Degrees. 
Wide practical research experience. 
Specialist in Fuel Economics for Glass, 
Ceramic, Cement, Steel and General 
Manufacturing. Very familiar with 
gas manufacture, and with uses of 
Natural and Mixed Gases, relative 
fuel costs and efficien-ies. Salary be- 
fitting able man. Age 42. Family. 
Good investment for large concern, 
Address Box 86-D, American Ceramic 
Society, 2525 N. High St., Columbus, 
Ohio. 


The 
Cost 
of 
Classified 
Advertising 
Is 
35 Words 
for 
$1.00 
and 
5c 
for 
Each 
Word 
Additional 
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Lepidolite 


NATIONAL INDUSTRIAL 
CHEMICAL CORPORATION 


417 South Hill Street 
Los Angeles, Cal. 


The unalterable pol- 
- __ icy of our concern is to 
make prices so low on our 
products that Everybody 
can use them. 


Chicago Vitreous Enamel 
Product Co. 


CICERO ILLINOIS 
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VITRO 
GOLD 


Liquid bright—Roman 


Burnishing Brown 
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COLORS 


for 
Enameling Plants 
Pottery and Glass Wks. 


ENAMELS 


for 
Cast Iron Sheet Steel 


CHEMICALS 


Oxides and Salts of 
Chromium—Uranium 
Cobalt—Copper 
Zirconium—Selenium 
Selenite of Sodium 
Sulphide of Cadmium 
Antimonate of Sodium 


Vitro Mfg. Co. 


Pittsburgh, Pa. 
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JOURNAL OF THE 


ADVERTISING RATES 


of the 
JOURNAL OF THE AMERICAN CERAMIC SOCIETY 


Twelve Six 
Space ‘ Insertions Insertions 
Pace $40.00 $48 .00 
Pace 24.00 27.00 
QuaRTER PaGE 13.50 15.00 
EIGHTH Pace 7.50 8.25 


Three One 
Space Insertions Insertion 
Pace $54.00 $60.00 
Pace 30.00 33.00 
QuaRTER PAGE 16.50 18.00 
EIGHTH PAGE 9.00 9.75 


PREFERRED SPACE 


Inside Front Cover List plus 20% 
Opposite Table of Contents List plus 20% 
First Page Before Articles List plus 20% 
End of Abstracts List plus 10% 
Center of Book List plus 10% 
First Page After Articles List plus 20% 
Opposite Inside Back Cover List plus 20% 
Inside Back Cover List plus 20% 
Back Cover List plus 25% 


Copy is due on the 5th of preceding month. 


Forms close on the 15th of preceding month. 


For further information, write to: 


American Ceramic Society 
2525 North High St. 
Columbus, Ohio 


(When writing to advertisers, please mention the JOURNAL) 
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AMERICAN CERAMIC SOCIETY 


Founded 1869 


|B. F. DRAKENFELD & CO. Inc. 


45-7 Park Place New York 


Chemicals for Glass Decolorization 


GLOBE 
DECOLORIZING COMPOUNDS 


No. 1 Standard (with Cobalt) 
No. 2 Special (without Cobalt) 


Efficient — Economical — Reliable 


SELENIUM—SODIUM SELENITE 


COBALT OXIDE—POWDER BLUE 


CAUCASIAN 
MANGANESE DIOXIDE 


Powdered—Granular—Pea Size 
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YEARS EXPERIENCE 
At Your Service 


HEN purchasing a “HURRICANE” 

Dryer you obtain much more 
than the drying machine itself; the 
practical experience, knowledge and re- 
search facilities of the Philadelphia 
Drying Machinery Co. are devoted to 
providing you with the most efficient 
drying equipment possible. 

Before installing a dryer for any par- 
ticular service, ‘‘HURRICANE”’’ engi- 
neers make a thorough study of the 
nature of the material to be dried, the 
available sources of heat and power, 
space requirements, plant layout and 
operating conditions. 


**HURRICANE”’ Dryers are built in Continuous Conveyor 
and Truck types for enamel ware and ceramic products. 


THE PHILADELPHIA DRYING MACHINERY CO. 
3351 Stokley Street, Philadelphia, Pa. 
New England Office: 53 State St., Boston, Mass. 457 


FELDSPARS * * FLINTS 


GOLDING-KEENE COMPANY 
KEENE, NEW HAMPSHIRE 


THE STANDARD FLINT & SPAR CORP. 
**Great Stone Face”’ 
Profile Notch, 
N. H. 


TRENTON, NEW JERSEY 


SOUTHERN FELDSPAR, INC. 


TOECANE, NO. CAROLINA 


Near YOU Wherever YOU Are 
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Electrical Porcelain | 


Sanitary Ware | 


Table Porcelain in Molds 


Dipped Table Porcelain 


Saggers 
Clay Rolls : Spark Plugs 
Refractory Brick and Shapes 


Brick : Tile 


Chemical Stoneware 
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You are not using 


& 


TIN OXIDE 


You are missing an 

opportunity to buy 

a superior article 

at an advantageous 
price 


Metal & Thermit Corporation 
Ceramic Department 


Homer F. Staley, Mgr., R. R. Danielson, Director of Research 


120 Broadway, New York City 
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